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Introduction
The Family Canidae consists of mammals that include wolves, foxes, coyotes, 

jackals and the domestic dog. There is large variability in in their body masses (1-80 kg), 
dietary habits (omnivore or carnivore) and natural habitats (deserts, mountains or forests) 
(Geffen et. al., 1996). 

In general, large canids tend to have larger litter sizes with relatively lighter 
neonates. Therefore, a larger canid would have a litter size whose litter weight (neonatal 
weight x litter size) is directly proportional to the females’ body mass (Moehlman & Hofer, 
1997) (Figure 1a). The same is true for smaller canids, where smaller litter size is coupled 
with larger neonatal mass (Figure 1b). 

Tuomi (1980) proposed a model that explained the correlation between body size 
data and reproductive behavior in mammals. The core of the model is that resources are 
invested in reproduction. Based on this, different animals have different ways of 
maximizing the outcome of these resources, their progeny, while still maintaining a healthy 
life for itself.  

We aim to find any changes in the Canidae body mass – reproduction comparison 
over the past twenty years. Thereafter, we would like to determine the mechanisms 
involved in these evolutionary changes (if any). In order to ensure equal comparison of  
data over the past twenty years, we reanalyzed data from 1980 – 2000 using modern 
statistical techniques. By doing so, we will be able to estimate the amount of variation 
between the different statistical tools and accordingly attribute the changes in trends either 
to evolutionary changes or changes in statistical techniques.

Figure 1a: Canis latrans (Coyote) with its litter  of 9 pups. 

Figure 1b: Vulpes velox (Swift fox) with its litter

Methods
Reproductive data were compiled from Hayssen et. al. (1993), which  Body size 

data were obtained from the following museums: British Museum of Natural History, 
American Museum of Natural History, the Smithsonian, Field Museum of Natural 
History, Lieden, Zoological Museum Amsterdam, Museum of Vertebrate Zoology, 
Royal British Columbia Museum, and Royal Ontario Museum. This was also 
supplemented with data from CRC. 

Regression analysis for log values of  mean litter size, mean litter weight and 
modal gestation length versus log female body mass was conducted for each species via 
Minitab 16.  Alpha was 0.05.  Means SD are presented.

Results
In canidae, females with large body mass have larger litter sizes (p = 0.034; Fig. 2), litter 

weight  (p < 0.001; Fig. 3), and gestation lengths (p = 0.005; Fig. 4). The mean  litter size, litter 
weight and gestation length across Canidae is 4.73+ 0.36, 896.15+0.16g and  60.59+ 0.29 days. 

The overall trend is that large body mass directly correlates to large litter size, litter weight 
and gestation length, while small body mass is directly related to small litter size, litter weight and 
gestation length. 

Figure 4: Effect of female body mass on gestation length

Figure 2: Effect of female body mass on litter size

Figure 3: Effect of female body mass on litter weight

Discussion
According to Tuomi (1980), the litter size is a consequence of 

three important  investments by the reproducing animal: the amount of 
resources put into the reproduction, the amount of resources used for the 
reproduction of a single neonate and the total amount of resources 
utilized in growth, maintenance and reproduction. 

Since litter size is a function of the canid’s body weight, the canid 
cannot increase its investment in reproduction without decreasing the 
survival rate of its young. Therefore, in order to maximize the survival of 
its neonates, the gestation length must be increased. However, this 
parturition must occur before a certain critical period. If it were to extend 
beyond this critical period, the dietary needs of the neonates would 
increase thereby endangering the mother and her off-spring (Tuomi, 
1980). 

Another way to maximize investment in reproduction is to increase 
the assimilation rate per unit weight in comparison to increasing the 
metabolic rate per unit weight  (Tuomi, 1980). As the body size of the 
canid decreases, assimilation rate and metabolic rate increases. 
Therefore, small canids have a require a higher investment of resources 
in reproduction than large canids. Also, with decrease in body size, the 
metabolic rate does not increase as rapidly as the assimilation rate. 
Therefore, a small canid would be able to support an offspring with 
higher neonatal weight. Due to the correlation between the body mass of 
a canid and its litter size, having offspring which are relatively heavier 
than those of a large canid helps a small canid maximize the resources 
invested while keeping the mother alive.

Conclusion:
The correlation between body mass and litter size, litter weight and 

gestation length can, in part, be attributed  to the maximization of the use 
of invested resources along with the survival of the mother.
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