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With individual identification (capture-recapture)

Species-ecology determines survey design

Each animal should have some 
probability of been capture in 

more than one camera

+
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We need to individually identify animals…



Same individual??

Nobody knows…





Mammals, not only one species
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Many “unmarked” methods, but:
- Similar assumptions (random design, certain 

detection within part of the area monitored…)
- Compatible experimental design

Discussed on my next talk 
“Study design field protocol”





Further discussion: three methods applied with the same design



REM REST CT-DS

𝐷 =
𝑌

𝐻
·

𝜋

𝑣·𝑟·(2+𝜃)
𝐷 =

𝑌·𝑇

𝑠·𝐻
𝐷 =

𝑌

𝜋·𝑤2·𝑒·𝑃

Rowcliffe et al., 2008 – J. Appl. Ecol. Howe et al., 2017 – Methods Ecol. Evol.Nakashima et al., 2018 – J. Appl. Ecol. 



For most of the unmarked camera trap methods, 
we need to locate animals in the field of view

Remember this, it is a key 
point that will be discussed 

this morning



Random Encounter Model (REM)



Why REM?

Palencia et al., 2022 – Remote Sensing in Ecology and Conservation – Accepted! DOI:10.1002/rse2.269 

Reviewed
- 34 studies
- 45 species
- 77 REM-reference method 

comparisons
- 13 populations sampled

Random encounter model is a reliable method of estimating 
population density of multiple species using camera traps
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Density: 
Number of individuals per 
unit area (individuals·km-2)

Encounter rate:
Number of animals detected per sampling unit
(animals·(cam·day)-1)

Day range: 
distance travelled by an 
individual during the day 
(km·day-1)

Detection zone: 
Area in which the cameras effectively 
detect animals. Radius (km) and angle 
(radians)

Rowcliffe et al., 2008 – J. Appl. Ecol.
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- Two animals (red & blue)
- Grid of cameras (white points)

- One encounter (see flash) 



The more animals…  the more photos

The more displacement… the more photos
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Rowcliffe et al. 2012– The Journal of Wildlife Management





Take home messages

1. EOW focused on mammals' community (unmarked 
methods preferred)

2. Locate animals in the field of view (needed for 
most of the methods)

3. REM, method to be applied
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