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Rabbit populations (including North American native or feral domestic species of the genera Brachylagus, Lepus, 
Oryctolagus and Sylvilagus) can be estimated from surveys using a variety of approaches. Below we provide a 
brief description of survey methods for rabbits, with additional details in the referenced literature. We cover survey 
methods that estimate presence/absence, relative abundance, abundance estimates from mark-recapture, and 
distance sampling. Choice of study design should depend on objectives and available resources. Please contact 
the authors for assistance with study designs that meet objectives within resource constraints. Consulting a 
statistician prior to beginning any surveillance program is recommended. 
 

Presence/Absence 
 
In general presence/absence estimates are used to elucidate patterns in how a 
species uses available habitat. Although not as sensitive to changes in abundance 
as other population-level metrics (see below), presence/absence can nonetheless 
be a useful tool for evaluating landscape-level changes in species distributions 
and resource use.  
 
Presence/absence data can be summarized within the framework of occupancy 
modeling (MacKenzie et al. 2006). Occupancy estimates are generated from 
repeat visits to the same location over a short period of time within which the 
population can assume to be demographically and geographically closed (i.e. 
there is no reproduction, death, immigration or emigration). Occupancy is 
particularly useful for species that use a fixed location on a daily basis such as a 
hibernaculum, a pond, a roost, or a ‘form’ (a hollowed out nesting area/burrow). 
Selecting the scale at which occupancy is assessed for a species is an important 
consideration. Too large of a scale can result in a resolution that is not ecologically 
useful, while too small of an area will be more costly and result in a large number 
of non-detections. When using transects to search for direct or indirect signs of 
rabbits the length and width (that is, the search area and effective size of the 
transect), and distribution of transects is also important to consider and document. 

Occupancy estimates do not require that individual animals be marked. However, by marking individuals, 
estimates of both occupancy and abundance and/or density may be possible (see below). For rabbits several 
approaches have been successfully executed to estimate occupancy. 
 
Occupancy estimation methods: 
 

Black-jailed jackrabbit, Lepus 
californicus. Photo: Todd Esque. 

• Indirect (feces, tracks, burrows): By counting signs of rabbits along multiple transects established within a 
study area, indications of the presence or potential absence of rabbits can be collected. Along transects 
observers search for rabbit fecal pellets, latrines, tracks or burrows, and record locations of rabbit sign with 
GPS. Burrow locations can be surveyed for signs of recent activity to document presence/absence as well. 
Genetic analysis of fecal pellets can be used for species identification if similar species occupy an area. 

• Direct (cameras, captures, or visual) observations: Distributed camera traps, actual physical traps, or 
visual observations in defined areas such as along a transect can be used to “capture” animals and infer the 
presence/absence of rabbits. Care should be used in considering how best to distribute cameras, traps, or 
transects for visual surveys. Randomization of detectors should always be considered. Optimal approaches 



 
 

U.S. Geological Survey 
Department of the Interior 

National Wildlife Health Center 

 

 

may differ as a function of the density of the species (when present) as well as the size of the study area. 
Stratification may be necessary to accurately estimate occupancy in different habitats. Spacing of the cameras, 
traps, or transects, may require experimentation for particular species and study sites. Home range (HR) 
estimates may be useful for determining camera or trap spacing.  

 
Relative Abundance:  
 
Relative Abundance surveys can be useful for comparing and contrasting populations when precise estimates of 
population size are not needed, and for elucidating patterns in habitat use when presence/absence fails to 
accurately or fully reflect observed distributions.  
 
Methods of relative abundance estimation of rabbit populations: 
 

 

Camera trap image of black-tailed jackrabbits.  
Photo courtesy of Gary Roemer. 

• Road Surveys: Road surveys have long been used to assess 
the relative abundance of animal populations, and this is 
particularly true for lagomorphs. Surveys should be conducted 
by slowly driving roads and counting the number of individuals 
observed (typically per km) along a transect, often these 
surveys are conducted in the evening using spotlights. All 
surveys should be conducted at the same (or as similar as 
possible) time to control for seasonal or diurnal changes in 
activity/density of rabbits. By controlling for factors such as time 
of day or season, results of transect surveys can be compared 
over multiple years and/or sites. Foot surveys can be conducted 
in a similar fashion if roads are inaccessible. While at its 
simplest, road surveys provide count data, it is important to note 
that they can also be designed to provide the type of data useful 
for distance sampling (see below). Repeated counts of animals 
made in a defined area such as a pond, a study site with a defined boundary, or a colony can be analyzed 
using N-mixture models (Royle 2004, Tilker et al. 2020). 

• Pellet counts: Counts of rabbit feces (pellets) may also be used to assess relative abundance/relative 
density, in the absence of an ability to directly observe rabbits. By walking transects and counting pellets or 
groups of pellets, an assessment of relative abundance for each transect may be gained. Pellet counts can 
be converted into an abundance index, with a greater index value indicating a presumably higher population 
density in an area. There are a number of mechanisms for converting pellet counts from relative abundance 
estimates to absolute abundance estimates, including detailed work at a subset of sites to estimate actual 
population sizes (estimated via capture or non-invasive techniques outlined below) to determine the 
relationship between population density and the pellet count index. Direct observations of rabbits through 
visual counts or the methods outlined below are recommended over pellet indices. 

Distance Sampling 
 
Distance sampling has a long history of use for the estimation of density (Buckland et al. 1993). Distance sampling 
requires that the distance and angle to each sighted individual be recorded along with where the observation was 
made. Effective area sampled (i.e. transect width) is estimated from the data. Transect length may need to be 
adjusted for different species in different habitats; An important consideration is that estimation is difficult if 
population density is low and too few individuals are recorded.  
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Figure. 1. Distribution of lagomorph transects and detections observed (red triangles) on White Sands National 
Park, New Mexico and subsequent estimates of landcover-specific lagomorph density estimated with a distance 
sampling method. All transects were randomly stratified by landcover type and repeatedly walked to observe 
lagomorphs. Adapted from Robinson (2013) and Robinson et al. (2014). 
 
Methods for distance sampling of rabbit populations: 
 
• Road or Transect Surveys: For lagomorphs, distance sampling involves set transects being surveyed either 

on foot or using slow moving vehicles such as the road surveys (noted above). An example of the type of 
information that can be gained through this approach is shown in Figure 1. Longshore et al. (2015) describe 
the field methods in detail for black-tailed jackrabbits and desert cottontails. As with other surveys, effort 
should be made to control for factors such as time of day and weather conditions when conducting surveys. 
Handheld spotlights can be used for night surveys. When an animal is observed, GPS location, time, species, 
bearing of the transect, bearing to the individual observed, distance to the individual observed (these data are 
taken with a compass and rangefinder, respectively, so the perpendicular distance from the road to the 
individual can be estimated), number of individuals, status (i.e., alive or dead), weather conditions and other 
habitat variables (relevant to the study) are typically recorded.  

 
Abundance Estimation via Mark-Recapture and Similar Methods 
 
Statistical approaches for extrapolating the size of animal populations have existed for over 50 years and over time 
have become increasingly sophisticated, allowing for more unbiased assessments of abundance as well as 
mechanisms for estimating the potential error or variance associated with the abundance estimates. Mark-
recapture or capture-mark-recapture can provide estimates of animal abundance as well as survival rates, and 
potentially movements between populations. Here we outline several such approaches.  
 
Methods of abundance estimation from marking and recapturing or resighting rabbit populations:  
 
Mark-recapture, mark-resight, and spatial capture-recapture belong to a family of methods that require repeated 
observations of individual animals that are uniquely identified (either physical “recapture”, visual “resight” of known 
individuals, or collection of an individual’s genetic material, hair (with follicle), fecal material, etc. for identification). 
Spatial capture/recapture is an extension of mark-recapture where the specific locations (e.g., using GPS) of 
detections are recorded (i.e. traps, cameras, or capture locations). This information can be used to generate 
density estimates.  
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• Mark-recapture: Physical capture of animals is an intensive process, that involves the capture, marking (with
a unique identifier), and release of individual animals. Mark-recapture requires traps to be monitored for
multiple days (or nights) to ensure an adequate sample of recaptures. Spatial-capture recapture employs the
same concepts as mark-recapture but requires that the detector
locations (either physical traps or cameras etc.) are recorded. As with
other techniques the spacing of the traps is an important
consideration (see Royle et al. 2014 for a comprehensive overview of
spatial capture-recapture techniques).

• Mark-resight: In areas where resighting animals is possible, mark-
resight approaches may offer a less labor-intensive approach to
abundance estimation. Rabbits can be captured using traps (box or
cages), and marked with ear tags, pit tags, VHF-radio or Global
Positioning (GPS) collars or with dyes (see Facka et al. 2010 for
details on dye use). Mark-resight can be accomplished by walking
transects and recording the identification of located animals, viewing
marked animals from a stationary spot with binoculars or a spotting
scope, or photographing marked animals with a remote camera.

• Genetic approaches: Non-invasive genetic approaches are often
used to increase capture probabilities for rare species, or to reduce the stress of physical capture. Transects
are visited and fecal or hair samples are collected when observed, or hair capture locations (i.e. hair snares)
are deployed in a systematic grid. Individual identifications are made by genotyping the DNA gained from hair
follicles or fecal samples. Transects are repeatedly sampled through re-visitation, allowing additional genetic
samples to be collected, and estimates of detection probabilities to be generated. While non-invasive genetic
approaches may reduce the labor-intensive aspects of field work, they require extensive laboratory work. Lab
costs of genetic approaches need to be balanced against field costs for live trapping.

Camera trap image of desert cottontail 
Sylvilagus audobonii. Photo courtesy of 
Matt Gompper. 
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