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Discussion 
 

 
Table 1. Step 1 compares three models with the WOA-18 data, to determine whether latitude, oxygen concentration or SST is the best 
predictor of size (n = 90 665). Step 2 compares five competing models to explain Bergmann’s rule in marine copepods including only best 
temperature-dependent predictor (SST, n = 97 830). BIC was the basis for model selection, where lower values indicate a more parsimonious 
model. Additionally, log-likelihood represents the goodness of fit (higher is better), and degrees of freedom (df) used represents the complexity. 
The R2 value reported is the marginal estimate of the psuedo-R2. All models have the same representation  of random effects (Longhurst 
Province, Survey and Tow within Survey intercept and slope). 

Model 

Step 1 models – WOA-18 data 
 

Length  ~ Latitude + Chl-a + Omnivore-proportion 
 

Length  ~ Oxygen + Chl-a + Omnivore-proportion 
 

Length  ~ SST(WOA-18 data) + Chl-a + Omnivore-proportion 

Step 2 models – higher resolution data 
 

Length  ~ SST + Chl-a 
 

Length  ~ Chl-a + Omnivore-proportion 
 

Length  ~ SST + Omnivore-proportion 
 

Length  ~ SST + Chl-a + Omnivore-proportion 

http://www.github.com/maxcampb/
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Figure 2. A visual summary of the GLMM for Bergmann's  rule showing  relationships  between mean length  of copepods  and  (d) SST, (e) 

Chl-a  and  (f) proportion of omnivorous  copepods.  Blue solid lines represent expected values of mean length  for each predictor,  the grey 

band  represents the 95%  confidence  interval for the expected values, and points  are the observations.  The (a) Longhurst  Province and (c) 

Survey random  effects are shown with the intercepts  and 95% confidence intervals (partially hidden  by the mean estimate),  and (b) the tow 

random  effects, visualised with a hexplot of the random intercept  and random  slope for days elapsed (n = 97 830). 



 

 
Explanations for Bergmann’s rule 
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