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Roadmap for today

1. Modeling Habitat Selection

2. Terrestrial vs. Aquatic

3. Approach with Acoustic Telemetry

4. Considerations and Next Steps

5. Hands-on Code with Seatrout Example



What habitats do animals like or avoid?

Matthiopoulos et al. 2023



What habitats do animals like or avoid?

Species Distribution Models & Resource 
Selection Functions

Output
 

Input

 
Locations of individuals

Random assignment of locations, also known as pseudo-absences

Distribution as a function of resources, risks, conditions



Northrup, J.N., et al. (2012). Ecological Applications.



What habitats do animals like or avoid?

DeCesare, N. J., Hebblewhite, M., Schmiegelow, F., Hervieux, D., McDermid, G. J., Neufeld, L., ... & Musiani, M. (2012). Transcending scale dependence in identifying 
habitat with resource selection functions. Ecological Applications, 22(4), 1068-1083.



DeCesare, N. J et al. (2012). Ecological Applications.



Northrup, J.N., et al. (2012). Ecological Applications.



https://oceantrackingnetwork.org 

Matley, J. K., et al. (2021). Global trends in aquatic animal 
tracking with acoustic telemetry. Trends in Ecology & 
Evolution.







Selby et al. (2019). End. Spec. Res.





Griffin et al. (2022) Front. Mar. Sci.





Considerations with RSFs and Acoustic Telemetry

Array Design

Does it cover all representative habitats? Home range of animal?

How does detection efficiency get incorporated? 

What’s your available habitat delineation? 

Deriving location data

Centers of activity, correlated random walks, etc. (see patter package)

Spatial and temporal autocorrelation

Modeling approach

Thinning the data

Habitat variables

Static vs dynamic

Scales

Location to pseudo-absence points ratio

Extrapolations:

How robust are predictions into new systems (see dsmextra package)



Seatrout Example



Spotted Seatrout (Cynoscion nebulosus)

Moulton et al., 2017 Estuar Coasts



Methods

Heupel et al., 2006 Mar Fresh Res, Brownscombe et al., 2019 Rev Fish Bio Fisheries

❖ 29 receivers

❖ 151 tagged seatrout

❖ Using a subset of 
8 individuals



Methods



RSF – Methods

Methods

Receiver SAV surveys

FHAP SAV surveys

Aerial imagery



Methods
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