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3)Purpose: evaluate the generality the von Bertalanffy-Perrin Model as a  mechanism that is capable of producing the patterns of growth and body size observed in ectotherms illustrating the relationship between temperature and body size.

Methodology: To assess the validity of the von Bertalanffy-Perrin model, the authors examined the literature for laboratory studies that reported controlled observations of growth rate and growth efficiency at different temperatures. Based on the author’s criteria, estimates of the thermal sensitivities for growth efficiency (K1 and K2) were obtained for 89 populations of 53 species and 24 populations of 20 species. For each study, the growth efficiency was examined over the range of temperatures at which growth rate increased with increasing temperature and determined whether the relationship between temperature and growth efficiency was positive, negative, or constant.
Findings: The prediction of the von Bertalanffy-Perrin model was that the growth efficiency would be negatively related to temperature, but in the majority of cases this was not well supported. 
4. James, F. C. 1970. Geographic size variation in birds and its relationship to climate. Ecology 51:365–390.

This reference supports the point that mammals in colder climates tend to have larger body mass (a.k.a Bergmann’s Rule).
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ABsTRACT: In many organisms, individuals in colder environments
row more slowly but are larger as adults. This widespread pattern
is embodied by two swell-established rules: Bergmann’s rule, which
describes the association between temperature and body size in nat-
ural environments, and the temperature-size rule, which describes
reaction norms relating temperature to body size in laboratory ex-
periments. Theory predicts that organisms should grow to be larger
in colder environments when growth efficiency decreases with in-
creasing environmental temperature. Using data from 67 laboratory
experiments, including 58 species of ectotherms, we found little
evidence that growth efficiency is negatively related to environmen-
tal temperature within the thermal range that is relevant to the
temperature-size rul. Instead, growth efficiency was either positively
related or insensitive to environmental temperature in the majority
of cases (73 of 89 cases for gross growth efficiency and 18 of 24 cases
for net growth efficiency). Twwo possibilities merit consideration. First,
high temperatures may impose constraints on growth that only arise
late during ontogeny; this simple and potentially general explanation
is supported by the fact that thermal optima for growth efficiency
and growth rate decrease as individuals grow. Alternatively, the gen-
eral explanation for relationships between temperature and body size
may not be simple. If the ltter view is correct, the best approach
might be to generate and test theories that are tailored specifically
to organisms with similar behavior and physiology.
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Biologists are fascinated by variation in body size (for
recent reviews, see Peters 1983 or Bonner 1988). This fas-
cination is hardly surprising, considering that the range
of body sizes spans six orders of magnitude, from bacteria
to blue whales. Even within species, body sizes of adults
can vary dramatically. Intraspecific variation in body size
is particularly intriguing because it suggests strong asso-
ciations between an organisn’s size and its environment.
For example, Bergmann (1847 translation by James
[1970]) noticed that mammals tend to be larger in colder
environments, a phenomenon now referred to as Berg-
mann’s rule. Recently, phylogenetic comparative analyses
confirmed the existence of Bergmann’s rule in mammals
(Ashton et al. 2000), and similar relationships between
environmental temperature and body size were established
for birds and some ectotherms (reviewed by Ashton 2001;
also see Ashton 20024, 20026; Ashton and Feldman, 2003).
In general, animals found in colder climates tend to be
larger as adults than their conspecifics in warmer climates.
This pattern even holds when altitude or latitude is used
as a proxy for environmental temperature (James 1970;
Ashton etal. 2000; Ashton 20024, 2002; Ashton and Feld-
man 2003
Laboratory studies support the notion that animals
reared at lower temperatures grow to a larger body size.
In fact, recent reviews indicate that this pattern is observed
in a diverse group of organisms, including animals, plants,
protozoans, and bacteria. Atkinson (1994, 1995) estimated
that >80% of ectothermic species studied in laboratories
exhibited faster growth but smaller adult body size at
higher reating temperatures. This trend, dubbed the tem-
perature-size rule (Atkinson 1996), is a special case of
Bergmann’s rule in which the relationship between envi
ronmental temperature and body size is the product of
phenotypic plasticity (von Bertalanffy 1960). Recognition
of the temperature-size rule has caused a resurgence of
efforts to understand how temperature influences the
growth and body size of organisms (reviewed by Atkinson
and Sibly [1997]). If one can demonstrate that natural
selection favors a reaction norm in which organisms at
low temperatures delay maturity until reaching a relatively





