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Part I: potential competition

• Dietary overlap  

• Spatial overlap 

• Opposite population trajectories

Link & Auster (2013) Bulletin of Marine Science 5



Dietary overlap
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Group 1: Small cod (mainly benthic)
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Group 2: Medium cod (potentially benthic)
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Group 3: Flounder (mainly benthic)
22 168 163 297 502 514 563 450 301 166 89 39 31 3 63 448 776 719 455 79

Cod Flounder

5 10 15 20 25 30 35 40 45 50 55 60 65 10 15 20 25 30 35 40
0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Max. predator size in group [cm]

Pr
op

or
tio

n

Amphipoda
Bivalvia
Clupea harengus

Clupeidae
Gadus morhua
Gobiidae

Mysidae
Non−bio
Other

Other crustacea
Other pisces
Platichthys flesus

Polychaeta
Saduria entomon
Sprattus sprattus

Diet overlap

10



Diet overlap?
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1. Dietary overlap:   (but some common prey)   

2. Spatial overlap? 

3. Opposite population trajectories?
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1. Dietary overlap:   (but some common prey)   

2. Spatial overlap? 

3. Opposite population trajectories?



Catch data

• Biomass density at 
location  in time  
[ ] 

• Covariates: temperature, 
salinity, oxygen, depth, 
substrate

s t
kg/km2
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Biomass models

• Spatiotemporal 
predictive-process 
GLMMs using TMB and 
INLA 

• SPDE approach to 
Gaussian Random Fields 

• Tweedie distribution 
(log link)

15
Anderson et al., (2022) bioRxiv

 𝔼[ys,t] = μs,t

μs,t = f −1(Xmain
s,t β + ωs + ϵs,t)
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Spatial overlap?
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Opposite population trajectories?
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Opposite population trajectories?
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1. Dietary overlap:   (but some common prey)   

2. Spatial overlap?  

3. Opposite population trajectories? 



Part II: potential competition

• Are they competing for a limiting resource?
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Diet data

• Feeding ratio of Benthos 
and S. entomon 
[ ] for 
individual at location  
in time  

• Covariates: temperature, 
salinity, oxygen, depth, 
flounder, cod, S. entomon

wprey/wpred
s

t
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Diet data

• Delta-Beta distribution 
(logit links) 

• Priors: β ∼ N(0,1)
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Diet model coefficients
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Benthic prey Saduria
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1. No general resource competition evident, but 
possibly for Saduria entomon 

2. Low dietary overlap, high spatial overlap

Conclusion
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Thank you for listening!

https://maxlindmark.github.io/ 
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Extra slides
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Conditional effects of oxygen

Benthic Saduria Total

−2 −1 0 1 −2 −1 0 1 −2 −1 0 1
0.00

0.25

0.50

0.75

1.00

Oxygen

Pr
ob

ab
ilit

y 
of

 o
cc

ur
en

ce

Species Cod (m) Cod (s) Flounder

32


