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1. Introduction  

The abundance of wild rabbits plays a key role in Iberian lynx population dynamics and in the 
recolonisation/extension possibilities of its distribution area. For any work related to the Iberian lynx 
management/conservation it is crucial to have information on the rabbit population status, evolution 
and dynamics. Many different rabbit monitoring methodologies have been used in recent decades. 
Before the start of Life+Iberlince, rabbit population monitoring methodologies regarding the Iberian 
lynx were similar, but with some differences related to sampling effort and scale. Iberlince 
standardised rabbit census methodologies in Spain and Portugal. Between 2011 and 2012, a 
series of meetings were held to adopt and establish joint rabbit census methodologies to be applied 
in future reintroduction areas by all Iberlince partners. A rabbit populations monitoring protocol was 
agreed and approved in 2012, and it has been used to date. In September 2020, with the approval 
of the new LIFE LYNXCONNECT project, preparatory action A.1 considers revising and updating 
the Protocol for Monitoring Wild Rabbit Populations. This document aims to establish the criteria 
for selecting the most appropriate monitoring methodologies for rabbit populations based on the 
huge experience accumulated over the last two decades in the Iberian lynx management and 
conservation. It is also suggested that its implementation should not be restricted exclusively to the 
scope of Life LYNXCONNECT, and that the rabbit population monitoring methods proposed here 
should be used throughout the distribution range of the Iberian lynx. 

2. Metodology 

Rabbit population monitoring can have different goals and scenarios, each of which requires a 
particular methodology depending on the needs and issues to be addressed. For rabbit 
population monitoring in relation to the Iberian lynx, four different scenarios are considered in 
which it is necessary to monitor rabbit populations. These four scenarios are:  1º selection of 
new reintroduction areas, 2º selection of connection areas or “stepping stones”, 3º current 
distribution areas of the Iberian lynx and 4º assessment of habitat-management actions 
designed to improve rabbit populations as the Iberian lynx’s main trophic resource. In each of 
these scenarios a monitoring methodology will be used based on the information required. In 
this protocol a differentiation is made between large-scale surveys for surveying large areas and 
fine-scale surveys for a detailed knowledge of the distribution and abundance of rabbits in 
specific areas: 

2.1. Survey of large areas  

The absence of a standardised sampling of rabbit populations on the Iberian Peninsula makes it 
almost impossible to have a wild-rabbit relative-abundance distribution map which allows the 
selection of the most favourable areas for the settlement and reproduction of the Iberian lynx. 
Detailed-scale rabbit surveys carried out since the early 21st century have proven to be effective 
for the Iberian lynx management and conservation. Counting rabbit latrines as a sampling 
methodology for the relative abundance of the species has proven to be very effective, at least 
from the perspective of Iberian lynx management and conservation. However, on a peninsular 
scale this type of sampling is currently logistically unfeasible. For this reason, it is necessary to 
carry out an initial screening of the areas with real potential for the settlement of breeding 
specimens of Iberian lynx. It is necessary to use a quick-informative-enough preliminary 
assessment method to cover a significant portion of the territory. For this purpose, 
presence/absence surveys will be carried out using UTM squares sizes adjusted to the required 
rabbit population monitoring scenario (evaluation of new reintroduction areas or selection of 
stepping stones). The idea of this sampling is to screen all the potentially interesting areas due to 
their habitat structure and potential for integration in the Iberian lynx metapopulation. This first 
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assessment will allow us to evaluate whether it is necessary to obtain information on rabbit 
populations on a detailed scale, or whether, on the contrary, the area can be discarded due to low 
rabbit density. Information will be gathered from the hunting data of these zones, from the number 
of pairs of Iberian imperial eagles monitored and from specific transects for detecting the 
presence/absence of rabbits. 

To gather information on rabbit populations on a large scale it is proposed to collect three main 
types of data, and a complementary type of data conditioned by the logistical availability of 
personnel and resources: a rabbit presence/absence sampling, a compilation of hunting data in 
the area, a survey of the Iberian imperial eagle pairs in the area, and finally, on-vehicle transects 
to get kilometric abundance index (KAI) of rabbits. 

I. Rabbit presence/absence sampling in UTM grid: ad hoc surveys in 10x10 km UTM squares 
for the selection of new reintroduction areas, and in 5x5 km UTM squares for the selection of 
connection patches or “stepping stones”. The total length of the transect will be 20 km in the 
10x10 km squares, provided that 100% of the square has suitable habitat for lynx. The effort 
will be reduced proportionally with the reduction in the percentage of suitable lynx habitat 
present in the square. For 5x5 km squares the effort will be between 5 km and 7,5 km. It will 
essentially be directed at surveying any sign of presence (e.g., latrines) and all observed 
rabbits and other signs should also be noted. A vehicle transect, proportional to the area 
covered by favourable rabbit habitat, may be done. Equidistant points (± 200 m) will be 
sampled, and the presence or absence of rabbit signs will be recorded within a 20 m radius 
around each point. When the rabbit presence positive points exceed 30%, we propose to 
sample the area using the detailed scale methodologies. The correlation between the two 
types of sampling is shown in Annex I. The information collected will be stored in two single 
shapefiles which are attached as annexes to this document. (“Plantilla Presencia Ausencia 
Puntos” and “Plantilla Presencia Ausencia Tracks”.). 

II. Gathering of hunting data. Although it is difficult to establish reference values, as the 
information in many cases is not verified, high values of hunting data in an area can be an 
indicator of relatively abundant rabbit populations. Areas with high hunting rates should be 
prospected with other methodologies. 

III. Presence of raptors with high dependence on rabbit abundance. The presence of species 
such as Imperial Eagle, Golden Eagle and Bonelli's Eagle in the study area may indicate the 
availability of rabbits and will allow the calculation of an index for these eagle species (Imperial, 
Golden and Bonelli's eagles) per area. Radio-tracking information on dispersing individuals of 
these three species, as well as collision/mortality data in power lines, will also be collected 
where possible. 

IV. Kilometric Abundance Indexes, KAIs. KAIs will be carried out in a vehicle at a speed no higher 
than 15 km/h, noting all rabbits sighted. The transects will be carried out during dusk or dawn, 
and will be between 7 and 20 km long. Transects will be carried out at least once a month, 
preferably twice a month. In the case of such sampling, the data will be collected and stored 
in the online database which will be available to all partners. 

2.2. Detailed-scale sampling  

The objective of the detailed-scale sampling is focused on obtaining a comparative basis for 
validating the potential of the sampled areas for Iberian lynx from a reintroduction and/or 
connection perspective, either for captive breeding individuals or for wild individuals translocated 
from other subpopulations/nuclei, as well as for natural settlements of dispersing individuals from 
other subpopulations. As such it will be necessary to develop an action methodology which enables 
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a comparison to be made between the sampled areas and the levels of abundance and the 
distribution of wild rabbit in territories of reproductive females in the areas where the lynx is 
currently present. Over the last decade, a large amount of information has been collected on rabbit 
abundance and distribution, as well as on lynx distribution, the number of breeding territories and 
cub productivity in those territories. Analysis of this information has made it possible to establish 
the relative rabbit-abundance thresholds necessary to ensure the settlement of territorial female 
lynx and cub productivity compatible with the viability of such lynx population (analysis of these 
data must be carried out). When the results of the first assessment of a large area indicate 
medium/high rabbit abundance, the area will be assessed with a detailed scale sampling in 2.5x2.5 
km UTM squares (a minimum of 16 squares for reintroduction areas and between 3 and 4 squares 
for “stepping stones”) in order to obtain precise information on 1) the relative abundance of rabbits, 
2) their distribution and 3) the total area with a rabbit density above the minimum values required 
for lynx settlement and reproduction (at least 15-20 latrines/km). In this case the sampling will be 
carried out by counting rabbit latrines. 

The methodology used for rabbit sampling at a detailed scale should meet the following objective: 
to obtain data on the spatial distribution and relative abundance of wild rabbit through the sum 
of cumulative signs (2.5x2.5 km UTM grid latrine KAIs). 

2.2.1 On foot transects for latrine counts 

Fine-scale sample will be carried out by counting latrines in fixed transects (Ferreira and Alves, 
2009). Over the last two years, most studies on wild rabbit populations density which were carried 
out in the Iberian Peninsula were based on a methodology of counting cumulative signs (burrows, 
scratchings, latrines...) (Calvete, et al., 2006; Ferreira, et al., 2010; Simón, et al., 2008). Indications 
of abundance based on signs (IA) are the most important alternative in the study of populations of 
wild rabbit, as they can be related to the absolute density and can detect population fluctuations 
(Piorno, 2006). As this method is simple to apply and because the densities of rabbit in the majority 
of the sampled area will be relatively reduced and will not allow for direct counts to be made, this 
type of system was chosen (Sarmento, 2011). Although not able to directly calculate exact 
estimates of population density, this method makes it possible to infer the seasonal and/or annual 
fluctuations. This sampling method is frequently used to validate the distribution and abundance of 
wild rabbits in large areas (Virgós et al., 2003). Its main advantages are the possibility of obtaining 
satisfactory abundance estimates, which are strongly correlated to estimates from other methods, 
with reduced costs (Iborra & Lumaret, 1997; Calvete et al., 2004; Campbel et al., 2004). Although 
its correlation with absolute density has recently been discussed (Fernandez-de-Simón et al., 
2011), this methodology has proven valid for obtaining information on rabbit availability for the 
Iberian lynx and its management. 

The mesh to be used will be 2.5 x 2.5 km, in an attempt to make the area close to the average vital 
domain of a reproductive female Iberian lynx (Gil-Sánchez et al., 2011). Based on the results of 
the survey carried out within the scope of the LIFE project “Conservación y reintroducción de las 
poblaciones de lince ibérico en Andalucía” (Conservation and reintroduction of populations of 
Iberian lynx in Andalusia) (which drew up a guide for sampling wild rabbit) it is proposed to divide 
each 2.5x2.5 km UTM square into 4 quadrants of 1.25x1.25 km. The transect must be at least 750 
m long in each quadrant, with a minimum total effort of 3 km in each 2.5x2.5 km UTM square. 
Rabbit latrines will be counted within 2 m on each side of the transect line. For logistical reasons, 
it may be more functional to lengthen these transects and link them to create a large circular route. 
Sampling will be carried out from June to September. The months of May-June coincide with the 
highest rabbit density (Gonçalves et al., 2002) and recent studies conclude that latrines remained 
for an average period of 78 days (Rouco, C., 2021). Therefore, such sampling can be carried out 
between June (period of maximum accumulation) and September (average rate of latrine 
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disappearance). If the sampled areas have high abundance of grass, sampling will be delayed until 
latrines are detectable, being September the sampling deadline. Where possible, surveys to 
evaluate new reintroduction areas and/or new stepping stones should preferably be carried out 
between May and August. Transects aiming at producing long-term monitoring series may be 
carried out up to and including the month of September. In this case, it should be noted that it is 
possible that the survey does not coincide with the maximum abundance of these latrines, and 
therefore the relative abundance of rabbits on that transect for that year would be underestimated. 
Moreover, it also coincides with the period during which the young Iberian lynx depend on their 
mother, when the rabbit density becomes more limiting (Palomares et al., 2005). The transects will 
be recorded with a portable GPS device and all latrines will be georeferenced. In order to equally 
cover the squares to be surveyed, the routes should be distributed in an equidistant manner and 
stratified by the habitats which have greater potential for the presence of rabbit (e.g. scrubland). 

Regarding geographic information management, each partner must update the data in the 
templates generated for this purpose and which will be available in the LYNXCONNECT Office’s 
OneDrive folder. The information collected in these samplings will be stored in two shapefiles 
attached as annexes to this document. One of them will collect all the geo-referenced latrines and 
the other will collect all the information of the track. (Templates attached to this document: 
“Plantilla_letrinas” and “Plantilla_tracks”). Either one GPX file containing each of the transects as 
a track, and the latrines as waypoints, or two single shapefiles in the format of the templates 
provided, shall be reported. Partial deliveries of information will be avoided as far as possible. Each 
point in this latrine shape layer will be interpreted as an individual latrine and each record in the 
attribute table of the track shape will be interpreted as an individual track. The submitted layers 
must have the spatial reference system defined. These two shape files will be used on a GIS 
software to calculate the KAI of each sample square using the following formula: KAI Square = 
Total lat / Total Km, Where KAI square is the kilometre rate of abundance of each of the squares 
with data, Total lat is the sum of all the signs (latrines) detected within the square and Total Km is 
the sum of the total Km of transects made within the boundaries of the square. Once all the 
partners’ information has been collected, this calculation of the squares KAIs, for the entire project 
framework, will be carried out at LYNXCONNECTi offices. 

2.2.2 Latrine count transects for the assessment of conservation actions 

Rabbit latrines will be counted on foot transects in areas with conservation actions and in control 
areas to compare the data and evaluate the effectiveness of the actions. The transect will be 100 
m long per hectare with conservation actions. In the areas with conservation actions the reference 
value will be defined prior to the execution of the action. The data will be collected in the two 
shapefiles templates annexed to this document (“Plantilla letrinas actuacion” and “Plantilla tracks 
actuacion”). 

3. Proposed rabbit monitoring scenarios and proposed methodologies 

The knowledge of the relative abundance of rabbit populations is essential in several scenarios 
related with the Iberian lynx management and conservation. The following are the different 
scenarios and the methodologies proposed to obtain the necessary information on rabbits for each 
scenario:  

3.1 Selection of Iberian lynx reintroduction areas 

As the diet of the Iberian lynx is based on rabbits, basic information on rabbit presence/absence is 
needed to make a preliminary selection of potential lynx reintroduction areas. By GIS models, a 
selection of all the Iberian Peninsula areas with suitable habitat for the presence of lynx can be 
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made. The problem is that the available GIS layers only have information on habitat quality, but 
there is no information on rabbit abundance and distribution that can be included in such models. 
As there is no logistical capacity to analyse the whole potential surface of new reintroduction areas, 
it is necessary to make a first screening based on information regarding the presence/absence of 
rabbits. Considering that the proposed minimum surface area for reintroduction areas is 10,000 
ha, it is necessary to apply a large-scale sampling methodology. The reference methodology for 
this scale will be presence/absence. The two methodologies described in points b and c can be 
used to guide these sampling:  

a. The methodology of presence/absence of rabbits based on signs in 10x10 kilometres UTM 
squares as described in the methodologies section 2.1.1. 

b. The data from the hunting data described in the methodologies section 2.1.2. 
c. Presence data for raptors highly dependent on rabbits, described in section 2.1.3. 

After the evaluation of these large-scale areas by applying all or some of the methodologies 
described above, and when the area is considered interesting to be sampled at a detailed scale, it 
will be sampled using the on-foot transect methodology for counting rabbit latrines in 2.5x2.5 km 
UTM squares. Sampling of these squares will be carried out between June and September, and 
will be repeated annually unless the area is discarded as a reintroduction area. 

3.2. Selection of Iberian lynx connection areas or "stepping stones" 

To assess the real potential of the proposed connection areas after the GIS analysis, it is necessary 
to have information on the distribution and abundance of rabbit populations since, being the main 
trophic resource of the lynx, they will condition the potential of these patches to host territorial lynx 
specimens and thus favour connectivity between the nearest populations. Considering that these 
patches will be small in size and that a large number of areas will be initially proposed, as described 
in section 3.I, it will be necessary to apply large-scale sampling methodologies:  

d. The methodology of rabbit presence/absence based on signs in 5x5 kilometres UTM squares, 
as described in section 2.1.1. 

e. The data from the hunting data described in section 2.1.2. 

f. Presence data for raptors highly dependent on rabbits, described in section 2.1.3. 

After the evaluation of these large-scale areas by applying all or some of the methodologies 
described above, and when the area is considered interesting to be sampled at a detailed scale, it 
will be sampled using the on-foot transect methodology for counting rabbit latrines in 2.5x2.5 km 
UTM squares. Sampling of these squares will be carried out between June and September, and 
will be repeated annually unless the area is discarded as a connection area. 

3.3. Areas where the Iberian lynx is currently present 

To develop Iberian lynx conservation and management measures in current presence areas, and 
to be able to interpret population dynamics correctly, it is necessary to have reliable and detailed 
information on the abundance and distribution of the rabbit population in the Iberian lynx distribution 
area. The presence and distribution of rabbits determines the carrying capacity of the lynx 
population and its reproductive success. Detailed knowledge of the status of rabbit populations will 
enable habitat urgent management measures to be implemented in the event of sudden collapses 
of rabbit populations. This requires specific annual surveys to determine the distribution and 
relative abundance of rabbits. Two methodologies are proposed for monitoring rabbit populations: 

g. Latrines KAIs in 2.5x2.5 kilometres UTM squares described in section 2.2.1. 
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h. Monitoring sampling (in-vehicle KAIs) described in section 2.1.4, to assess the effect of rabbit 
abundance on the productivity of territorial female lynx on a specific moment. 

3.4. Evaluation of habitat management actions 

To know the effectiveness of the habitat management actions carried out to improve rabbit 
abundance it is necessary to carry out a specifically designed monitoring to know the evolution and 
response of the rabbit populations to these actions. Considering that the number of habitat 
management actions for rabbit management is usually high and generally spread over a relatively 
large area, it is necessary that the monitoring design for these actions and the methodologies used 
are logistically feasible. Actions will be evaluated by type: shelter improvement (type of structure), 
food improvement (sowing, weeding, fertilisation, seed supply, drinking troughs), population 
reinforcement (releases in rabbit breeding enclosures, releases in dens). Ideally, sampling should 
be carried out prior to the implementation of the actions. The methodologies proposed for 
monitoring these groups of actions are as follows: 

i. Counts of latrines in walking routes in the action area.  
j. Monitoring sampling (in-vehicle KAIs) to assess the impact of a particular habitat management 

action.  

4. 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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