
Checking the Scale: How Weight Predicts Birth and Death in Animals
Stefanie Navaratnam & JB Phillips, PhD

Cumberland University

III.     Method
• Life history values were obtained from the PanTHERIA4 dataset. Data was filtered to only include species in the 

Order Carnivora.
• Data was cross-checked with a Carnivora supertree5. 
• Statistical analyses were performed in R 3.6.3 using the packages ade4, ape, caper, dplyr, geiger, ggplot2, 

kableExtra, nlme and phytools. 

I. Background
• Living organisms differ dramatically in 

how they develop, the time taken to 
produce offspring and how long they 
live. These patterns of development, 
along with many other traits, define 
the “life history” of an organism. 

• Exploring life history traits can reveal 
information about the evolutionary 
forces that acted on living creatures 
to optimise their reproduction and 
survivability1.

• Allometric scaling investigates the 
relationship between body mass and 
life history traits2. This provides a 
basis for exploring the evolution of a 
group of organisms as well as 
predicting biological phenomena. 

• Within most taxonomic levels, most 
animals share a common life history, 
however there is increasing diversity 
as we broaden the levels of 
taxonomy.

II.     Introduction
• Allometric scaling was historically performed under the assumption that organisms are 

independent, ignoring the evolutionary relationships between species. However, no organism is 
truly independent. 

• Phylogenetic corrections have been introduced to correct these problems, but these studies suggest 
that scaling relationships do not exist at lower taxonomic levels3. 

In this work, we seek to elucidate if scaling relationships exist at the lower 
taxonomic levels in the Order Carnivora.

IV.     Results
• PGLS analyses reveal a significance in the 

slope of the scaling relationship between 
body mass and gestation, and between 
body mass and longevity in Carnivora 
(Figure 2, Table 1).

• Within this order, Canidae and Mustelidae
had significant slope values for both 
categories (Figure 3, Table 1).

• Body mass scales with gestation but not 
longevity for families Felidae and 
Herpestidae (Table 1).

V.     Conclusion
Body mass scales with gestation length and longevity in Carnivora as expected. Our analysis indicates 
that allometric scaling is present in some families (Canidae and Mustelidae) within this order. Future 
direction includes investigating additional supertrees to identify more families with allometric scaling 
as well as an analysis on divergence times and its relationship with allometric scaling.
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Fig 2: Logarithmic plot of  
scaling relationships in Order 
Carnivora. Colours represent 
each family. (A) Adult body 

mass (g) scaled with gestation 
length (days); (B) adult body 
mass scaled with maximum 

longevity (months).

Fig 3: Logarithmic plot of significant scaling 
relationships in families within Carnivora. 

Adult body mass scaled with gestation 
length (A) and maximum longevity (B) in 

Canidae. Adult body mass scaled with 
gestation length (C) and maximum 

longevity (D) in Mustelidae. 
Inset: (A) Vulpes vulpes (common name: 

red fox); (C) Enhydra lutris (otter). 
Left: Canis lupus dingo (dingo).

Table 1: PGLS analysis results for the slope (b) of scaling 
relationships between adult body mass and gestation 
length, and adult body mass and maximum longevity. 

Fig 1: Phylogenetically corrected logarithmic plot of the scaling 
relationship between adult body mass (g) and gestation length (days) 
for animals in the PanTHERIA dataset. Colours represent each Order.
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