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1. Introduction  

Selecting an area of reintroduction and a "stepping stone" for the Iberian Lynx means complying 
with the minimum criteria of abundance of rabbits and minimum area occupied by them (from the 
Protocol for the Selection of Reintroduction Areas), which ensures the long-term survival of the 
future population of reintroduced lynxes. However, even if rabbit populations in the selected areas 
meet the minimum abundance criteria, it is possible that in specific locations there may be a need 
to promote such populations or that, over time, existing populations may plunge by the impact of 
diseases such as RHDV. Experience from more than a decade of lynx reintroductions shows that, 
on some occasions, the impact of stochastic processes can decimate rabbit populations, seriously 
endangering the viability of newly reintroduced lynx populations. For this reason, it is necessary to 
have a protocol that 1) designs conservation actions and 2) indicates when habitat management 
actions should be carried out to favour rabbits with two main objectives: 

• Increase rabbit density in those areas where, having started lynx reintroductions and/or 
recolonizations, the abundance of the lagomorph threatens the viability of lynx breeding 
territories. 

• Favour direct involvement in the conservation of the Iberian lynx from private property and 
hunting societies, through land stewardship models and the increase of areas with high 
rabbit densities. 

The application of this protocol will be supported where necessary by the land stewardship, i.e., on 
establishing Cooperation Agreements between the project LYNXCONNECT and the private 
property/hunting societies and the public land subject to rabbit hunting. This protocol is intended 
to serve as a guide for habitat management beyond LYNXCONNECT, wherever lynx populations 
are to be fostered.  

Taking into account that the existing bibliography states that the average size of the territory for a 
potentially reproductive female lynx is some 600 hectares, with an abundance of rabbit 
latrines/kilometre between 15 and 20, the activities should be adjusted to the objective of reaching 
that minimum of 15-20 latrines/kilometre in areas of approximately 600 hectares. It is important to 
note that one of the factors that will have the greatest impact on the success of habitat management 
actions are maintenance activities over time. In other words, it is not enough to implement the 
actions on an ad hoc basis, but it is necessary to plan their maintenance, if possible, for periods of 
time longer than the duration of the project in which the actions are being implemented. 

The current protocol is a revision of the "Protocol for drawing up an Action Plan for 
Improvements to Areas of Iberian Lynx Reintroduction" drawn up in the Life Iberlince project, 
adapted to the new needs of the Life LynxConnect project. This protocol incorporates the 
experience and information generated in recent years and suggests a series of habitat 
management measures to foster wild rabbit populations locally through sustainable 
management activities in the Mediterranean forest. Details of the proposed actions and 
measures are set out in the following sections of the protocol: 

• Improving shelter and food for wild rabbits 
• Reintroductions of wild rabbit 
• Handling the rabbits used for reintroduction  
• Monitoring and mapping the effectiveness of measures 
• Maintenance of actions 

• Involvement of local owners and managers 
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2. Improving shelter and food for wild rabbits 

This section describes the actions to improve the availability of shelter and food for rabbits. 

2.1. Harmonisation of the vegetation structure, encouraging the development of native 
Mediterranean vegetation.  

Generally, there tends to be an abundant coverage of bushes alternating with areas of grass and 
the idea is to maximise the existence of ecotones between them. In areas where there has been 
reforestation with conifers, thinning out will be promoted, tending to create scattered dense bush 
areas, favouring the consolidation of scrubland with oak trees, and maximising the perimeter of the 
areas of grass. The aim is to create grass areas between 0.5 and 5 hectares. Within these patches, 
10% of the total area shall be kept with shrub cover in plots of at least 50 m2. 

2.2. Protection of the existing rabbit warrens 

In the area of intervention, harrowing will be avoided in order to avoid destroying the above-
mentioned warrens and burrows. In order to protect these structures from the action of any 
predators (fox, Egyptian mongoose, badger, boar, dogs, etc.) protection will be increased by using 
waste from pruning. The waste used will preferably be from oaks and wild olives/olives, avoiding 
as far as possible the use of conifer waste (they become compact once dry, losing their protective 
function and even making it difficult for the rabbits to enter the burrow). In dehesas, warrens located 
at the bases of the trees will be protected, where possible, with corrugated mesh or other out-of-
use materials (e.g. remains of unused fencing, etc.). This mesh reinforces the protection and cover 
provided by the vegetal wastes from predation, trampling by livestock, and even from farm work. 

2.3. Creation of artificial shelter for the rabbits  

In those areas where there is a scarcity of natural rabbit warrens, artificial shelters will be built. At 
least 4 shelters per hectare are recommended. A proper choice of the location area is necessary. 
The location must not be a flood zone but there must be water nearby. These locations must be 
areas where rabbits can dig their chambers and galleries, and preferably will be close to the 
ecotones between scrub and pasture areas. The recommended types of structures are: 

• Waste eucalyptus stumps in piles of 10 metres diameter. 
Pallet shelters. Structures made with European pallets with space in their centre to install 
at least one chamber or birthing cage. The structure should be protected to prevent 
predation as far as possible, both at the entrances and perimeter. Entrances dimensions 
will be the minimum necessary to allow a rabbit to enter. The perimeter will be protected 
with electro-welded mesh (maximum light 10x10 cm) or other systems that fulfil this 
purpose. The structure will be covered with brush or pruning wastes and consolidated, if 
necessary, with a thin layer of soil. Although pallet enclosures of different sizes have been 
made, the small and medium-sized structures have proven to be more effective than large 
ones The building cost is proportional to the size of the enclosure, therefore we recommend 
the construction of small and medium sized enclosures, using a total of 8 European pallets. 

• Breeding warrens (Annex I). They are a modular type of warren made up of concrete parts. 
They are designed to be installed on the ground covered by a thick layer of soil, although 
they can be used in several ways. They are highly durable and highly protected against 
predation. They also avoid flooding in rainy seasons and do not need a very meticulous 
location selection. They can also be installed underground by digging trenches into which 
the tubes and breeding chambers will be inserted and then covered with soil, although this 
is not recommended in flood-prone areas. For additional protection against predation, 
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budget permitting, a 10x10 cm mesh shall be placed between the tubes and chambers and 
the soil covering them. Although structures with 6 or more breeding chambers have been 
found to house a higher number of rabbits, it must be considered that the construction cost 
is higher. In any case, this type of vivarium will never have less than 4 breeding 
chambers. 

2.4. Improving food availability  

In areas of dense scrubland, small clearings will be made with irregular perimeters trying to 
maximise the ecotone zones between grassland and scrubland as much as possible. In cleared 
areas, sowing shall be carried out, preferably, if feasible, with species with more than 15 % crude 
protein throughout their vegetative cycle (e.g. alfalfa where possible) and, on poorer soils, a mixture 
of cereals with oats, barley, wheat and rainfed subterranean clover. In all cases, species that 
maintain the highest possible protein index throughout the vegetative cycle should be used, 
preferably close to or above 15%. This crude protein value in percentage is the minimum a female 
rabbit needs to breed (Villafuerte et. al., 1997). It would be interesting to include the installation of 
feeding troughs where seeds can be provided or have enclosures where seeds can be provided 
during the lean season. The main objective of this measure would be to prolong the rabbit 
reproductive period as much as possible. 

2.5. Creating water points 

Water is essential in the reproductive cycle of rabbits, especially in the Mediterranean 
environment. It is advisable to install and maintain a network of active water points from late spring 
to early autumn. To avoid sanitary problems, water points must be properly designed and 
maintained. Firstly, it is recommended that the water points are heterogeneously distributed 
throughout the work area in order to reduce the concentration of fauna around them. In the case 
of artificial drinking troughs, the installation of a protective mesh is recommended to avoid 
competition by ungulates. This mesh can have dimensions of 1x1x1m, which is large enough to 
allow the use of water tanks of more than 250 litres and even allow the installation of feeding 
troughs. The water tanks will be connected to small basins (20x40x10 cm) with a buoy to regulate 
the water outflow. The material of these basins must be non-porous so that they are easy to 
disinfect and thus prevent possible transmission of diseases. 

3. Reintroduction of wild rabbit  

The actions included in this block aims to directly increase rabbit density by releasing rabbits from 
other populations. Such measures will only be used in extreme situations of drastic drops in rabbit 
densities in reintroduction areas and/or stepping stones where lynx have already been released 
and settled. These actions include: 

3.1. Reinforcements in rabbit enclosures  

They consist of building an enclosure with a minimum area of 4 hectares to prevent the entry of 
opportunistic carnivores. The mesh of these enclosures must carry out two main functions. On the 
one hand, it must prevent the released rabbits from leaving the enclosure and, on the other hand, 
it must prevent opportunistic predators from entering the enclosure. Two types of mesh are 
recommended: one of the options is the installation of a 2 m high hunting mesh layered with a 
chicken mesh or a triple torsion mesh, buried or folded outwards about 50 cm into the ground 
(depending on the characteristics of the terrain) and another 100 cm above the ground. Another 
more durable option is the use of a single torsion mesh of at least 200 cm, 30 cm buried or folded 
outside and 170 cm above the ground.  Inside the enclosures, artificial rabbit shelters will be built 
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(minimum 4 shelters per ha of enclosure area). It is recommended to install 1 drinking trough and 
1 feeding trough per hectare of enclosure. The initial operation of these enclosures will be between 
20 and 30 rabbits per hectare of enclosure. Sex-ratio will be 3-5 in favour of the females. The 
rabbits will be released within the artificial shelters. As soon as reproduction occurs and the 
enclosure is saturated, it is recommended to make small openings in the sides of the enclosure to 
allow the rabbits to escape outside the structure. These openings will be big enough for the rabbits 
to pass through them (no more than 10 cm in diameter). These openings shall be reinforced to 
prevent the entry of predators into the enclosure by enlarging the opening. 

3.2. Free reinforcements of rabbits with mesh  

In this case rabbit reintroductions will take place in groups of warrens in order to increase the 
density of rabbits in an area of about 50 hectares, with a density of 3 to 4 warrens per hectare. 
Construction of the warrens may be in any of the ways described above, although based on the 
experience of the last few years, tube warrens have overall best results. These warrens will be 
individually protected with chicken mesh. The number of rabbits released into the warrens will 
depend on the size of the warrens, ranging from 5 to 12 rabbits with a sex ratio of 3-5 in favour of 
the females. As far as possible, all rabbits released into a warren should come from the same 
family unit. The mesh shall be kept on for at least 24 hours after the release of the rabbits. After 
this time, the mesh will be removed. 

3.3. Free reinforcement of rabbits without mesh  

In this case, the mode and type of action will be identical to that described in the previous case, 
the only difference being that this time no protective mesh will be placed around the warren. In this 
type of release, once the rabbits have been introduced, the entrances of the warrens will be 
covered in order to keep the rabbits safe and to fix them to the shelter structure. They will remain 
so for at least 12 hours. 

4. Handling the rabbits used for reintroduction  

A series of aspects to be taken into account when handling and selecting the rabbits used in 
reintroductions are described below. It is recommended that the conclusions obtained in the 
Seminario de conejo silvestre (II_Seminario conejo silvestre, Córdoba, abril 2020) and subsequent 
literature reviews, Guerrero–Casado, J., Letty, J. & Tortosa, F. S., (2013), Arroyo, B., Delibes-
Mateos, M., Caro, J., Estrada, A., Mougeot, F., Diaz-Fernández, S., Casas, F., & Viñuela, J. (2013) 
be taken into account. 

4.1. Origin of the reintroduced rabbits  

The selection will be made depending on the proximity of the donor and receiver rabbit populations.  
As far as possible donor populations closest to the receiver population will be selected and 
specimens must always be of the subspecies present in that area. Apart from the advantages from 
a genetic point of view, choosing closer areas will reduce the time for transporting the lagomorphs. 
The transfer times and costs will be reduced, minimising occasional casualties due to transport. 
Genetic analyses of the rabbits in the area and of the donors should be made in order to check 
that they are of the same haplotype  

4.2. Transport of the reintroduced rabbits  

Although the general transport conditions are defined by animal welfare law, from a logistics point 
of view, it is recommended that batches of rabbits being transported do not exceed 250 specimens. 
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The people responsible for collecting and transferring the rabbits will be the same, ensuring that 
those people have received the necessary training for handling the rabbits. This is a very important 
point in order to guarantee the quality and health of the released rabbits, thereby increasing the 
chance of the reintroduction’s success. 

4.3. Vaccination and quarantine of the reintroduced rabbits  

This point raises some controversy, as some managers and researchers recommend that the 
reintroduced rabbits undergo vaccination, de-worming and quarantine, whilst other managers and 
researchers advise against it. Based on the recent review of available literature (Guerrero–Casado, 
J., Letty, J. & Tortosa, F. S., 2013), quarantines of the rabbits to be released are not 
recommended (at least quarantines longer than the 2 or 3 days needed by the supplier to catch 
the rabbits to complete the batch). Regarding the vaccine, its positive or negative effect is related 
to the immunosuppression caused by the stress generated in the rabbits during handling. For this 
reason, unless vaccination can be guaranteed, it is not recommended not to stress the rabbits 
during handling. In this point, the aspects covered are the benefits of re- leasing specimens in a 
verified good state of health (vaccinated, free from active diseases and de-wormed) against the 
harmful effect of the stress caused by the handling in quarantine (which sometimes prevents the 
vaccination from being effective and causes immune suppressions that increase the surge of 
illnesses and death). As such, it is difficult to conclude which of these two aspects is the most 
relevant, and from the different experiments carried out, heterogeneous results have been obtained 
(depending on the transport time, type of handling quarantine facilities, status of the donor 
population, etc). Nevertheless, the conclusion obtained at the II Seminario de conejo silvestre 
(Córdoba, April 2010) was that Initially for transfers and re-populations of wild rabbits, vaccination 
is not recommended” (Calvete, C. et al. 2009). The experience from the previous LIFE projects 
shows no significant differences in the survival of vaccinated specimens compared to those not 
vaccinated. Nevertheless, the stress of handling implied in vaccinating the rabbits has caused a 
mortality of 20%.  

4.4. De-worming of the specimens to be released 

Whenever possible, de-worming of the specimens to be released will be attempted. De-worming 
shall be done by the supplier in the collection areas of the rabbit batches and during their transport.  

4.5. Release period of the reintroduced rabbits  

Due to the complex structure and social relationships of rabbit populations, the best date for 
carrying out the releases is outside the reproduction and rearing seasons. This factor would very 
much limit the re- introduction of rabbits, because as previously mentioned, the batches handled 
must not be of more than 250 individuals and furthermore, both the timing and the supply of the 
rabbits for reintroduction will depend to a certain point on the availability of donor populations. 
Therefore, the timing might limit the total number of rabbits reintroduced. As far as possible a 
schedule will be drawn up so that rabbit releases in those areas where there are native rabbit 
populations will mainly be carried out outside the rabbits’ reproduction and rearing seasons, to 
ensure that the newly released individuals do not disrupt the native family groups.  Generally 
speaking, as far as possible, the rabbit handling time and number of handlings will be reduced as 
much as possible, with the objective of reducing the mortality caused by the stress of the said 
handling.  
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5. Monitoring the effectiveness of measures and mapping 

Any conservation action needs to be monitored and evaluated to know if the established objectives 
are achieved, to continue improving these actions and to establish maintenance measures when 
necessary. 

The minimum effort will be 100 metres of linear distance latrine counting per hectare with 
conservation actions. Monitoring of action areas and control zones will be carried out within the 
same squares. Sampling in the action area will also be carried out before the execution of the 
actions in the action area (see Rabbit Monitoring Protocols, point 3.4 Evaluation of habitat 
management actions). 

To take advantage of the sampling effort of relative rabbit abundance (latrines/kilometre), as far as 
possible, the annual latrine count transects in all reintroduction areas and stepping stones will be 
used. These transects will be used for action areas and control zones. When this number of 
transects is insufficient, a series of specific transects will be designed to monitor the actions. 

The information will be submitted to the LYNXCONNECT Office by filling in the templates 
generated for this purpose. The monitoring work will be initiated as soon as the reintroduction 
and/or stepping stone areas have been selected. Thereafter, sampling will be repeated annually.  

All habitat management actions, as well as wild rabbit reintroductions, will be geo-referenced and 
included in the shape files generated for this purpose by the LYNXCONNECT Office. The 
information will be updated whenever there is a change of status in the design, execution and 
certification of each action. 

In addition, the following issues will be analysed: 

• Effect of maintenance/non-maintenance of actions 
• Effect over time of the type of warrens and enclosures 
• Size of the warren 
• Factors affecting the use of warrens (vegetation, slope, orientation, distance to the nearest 

warren) 

6. Maintenance of actions 

Perhaps the most common mistake in most rabbit fostering actions is the failure to include action 
maintenance. Most actions are successful within the first years, but there comes a time when rabbit 
density begins to decline. Maintenance and continuity of the actions is therefore necessary; it is 
not sufficient to implement all the actions mentioned above. This continuous maintenance is 
essential in the event of a sudden drop in rabbit density, when the rabbit population can only 
recover if the actions are in good condition and ready for the reintroduction of rabbits. 

To ensure that the actions are as durable as possible, it is recommended to use the most durable 
and resistant materials that can be used and that the budget allows, such as concrete or simple 
torsion mesh. 

Other maintenance works may include: 

• Checking of warrens, uncovering underground entrances, covering up holes caused by 
predation 

• Replacement of warrens in case of their collapse, until the recommended density of at 
least 4 warrens/hectare is restored 
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• Checking of enclosures, covering up catteries or damages caused by watercourses, 
replacement of fallen fences or poles 

• Release of rabbits in case of declining populations 
• Regular sowing or weeding 
• Checking drinking and feeding troughs 

7. Involvement of local owners and/or managers 

This protocol focuses mainly on the technical specifications that are biologically and scientifically 
recommended for the presence of the species. However, since habitat management also aims to 
"promote the direct involvement of private landowners and hunting societies in the conservation of 
the Iberian Lynx", the plans will be adapted to local and regional realities, and will be discussed 
with local landowners and managers. The integration of local knowledge and experience, empirical 
knowledge and exchange between technicians and actors on the ground will be encouraged. 

 

8. Protocol review 

This protocol will be reviewed and updated every 4 years. The next review of this protocol will 
take place in 2025. 
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