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Doubling

λ= exp(r) = exp(slope)
   = exp(0.69314718) = 2 

N0 = exp(intercept)
    = exp(-0.00000288) ≈ 1
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y = 0.6931x + 2.884E-8



Larger species tend to have lower rmax values:



Why use models? 

 Define most important parts/processes

 Clarify assumptions

 Express things simply and clearly

 Compare systems

 Make predictions (to test the model, to manage the process)

 Discover how complex behaviors merge from simple 
interactions

 When model does not fit, you're missing something 
important. Discovering why is interesting



Keep in mind…

 “A model does nothing but expose the consequences of  the 
assumptions upon which it is based.”  - Eric Schauber & Rick 
Ostfeld Ecological Applications, 12(4), 2002, pp. 1142–1162 

 “There's no sense in being precise when you don't even know what 
you're talking about.”    - John von Neumann (1903-1957)

 “Essentially, all models are wrong, but some are useful.”  In 
George E. P. Box and Norman R. Draper, Empirical Model-Building 
and Response Surfaces (2007), 414.

 “Make things as simple as possible, but no simpler.” –attributed to 
Albert Einstein



The R38A influenza A/Udorn/72 mutant virus is 
attenuated. 

Min J , and Krug R M PNAS 2006;103:7100-7105
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Virus replication in culture 
initially follows exponential 
growth curve



Virus replication in host cells 
initially follows exponential 
growth curve



HERNANDEZ-RIVERA, M.A et al. OPTIMAL PARAMETERS FORT In Vitro 
DEVELOPMENT OF THE HYDROCARBONOCLASTIC MICROORGANISM 
Proteus sp. J. Soil Sci. Plant Nutr. [online]. 2011, vol.11, n.1, pp. 29-43. ISSN 
0718-9516.

Bacterial growth in optimal, bioreactor conditions
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Logistic Growth
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Variability in vital rates means 
variability in equilibrium 
population size







Maps of the three study metapopulations showing the spread of Bd and frog population 
status (adults only) during a 4-year period following the initial detection of Bd. Depicted are 

Milestone Basin (A–E), Sixty Lake Basin (F–J), and Barrett Lakes Basin (K–O).

Vredenburg V T et al. PNAS 2010;107:9689-9694
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