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Chlamydomonas Reinhardi
The first two cycles show the asexual reproduction of the haploid 
individual. The last cycle shows the sexual cycle with fertilization, 
encystment of the zygote, and meiosis, which is followed by libera-
tion of the new haploid individuals
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Laminaria flexicaulis
This large brown alga or kelp has an alternation of generations. The 
haploid generation is small and inconspicuous (second cycle) espe-
cially in comparison with the huge diplod generation (first cycle). In 
the big frond, there is a distinct growth zone at the junction of the 
blades and the stipe, and considerable cell differentiation, especially 
in the stipe, where there are cells specialized for conduction.
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Triticum aestivum
Wheat, like all higher plants, is characterized by having seeds. This is 
the resistant stopping place which interrupts the period of size 
increase. There is growth between fertilization and seed formation, a 
period of equilibrium, and subsequent growth upon seed germination. 
Wheat is an annual plant and therefore there is no cambium or sec-
ondary thickening. After the single spurt of growth in one season, the 
main body of the plant turns yellow and dies. 

Page 4 of 7



Source: 
John Tyler Bonner (1965) Size and Cycle.
An Essay on the Structure of Biology. 
Princeton University Press

Sequoia gigantea
Sequoia is the largest tree. Fertilization and the early growth of the 
seed are essentially the same as annual plants, such as wheat. Be-
cause of the cambium and secondary thickening, the size of the tree 
can increase enormously. Sequoia does not begin to set seed until it is 
60 years old and 80 meters high. 
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Coprinus sterquilinus
In mushrooms the hypha that emerges from the germinating spore is 
haploid and gives rise to the primary mycelium. Primary mycelia of 
compatible mating types will fuse and the nuclei of both will come 
together in pairs and remain in close association. This is the dikaryon 
condition found in the secondary mycelium and indicated as N + N in 
the illustration. Final nuclear fusion or karyogamy only occurs in the 
subterranean mycelium, and the protoplasm from this mycelium 
flows into the fruiting body in a matter of hours.
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Rana pipens
Metamorphosis in the frog involves the loss of the tail and therefore a 
minor size reduction. 
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Balaenoptera musculus
The blue whale is the largest animal. It is first capable of reproduc-
tion when it is 6 years of age and 22 meters long.
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SURFACE AREA VERSUS MASS (MAMMALIAN CLADE)1
 

 

 

The surface area versus mass relation for mammals scales as M0.63. 

This is very similar to the expected scaling for a geometric solid. If 

we consider one example of a geometric solid, a sphere: 

 

    AREA   VOLUME 

A1 = 4 • ! • r2   V1 = ! • r3 

 

Scaling by a factor k: Ak = 4 • ! • (k•r)2 Vk = ! • (k•r)3 

or Ak = 4 • ! • k2•r2  Vk = ! • k3•r3 

then Ak = k2 • A1  Vk  = k3 • V1 

 

Setting A1 and V1 equal to 1: 

Ak 

! 
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! 
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Since (Vk)
2/3  

! 
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2/3  

! 
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     then (Vk)
2/3  
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Thus the scaling factor is expected to be M0.66. 

                                                
1
 Source: McMahon TA and Bonner JT (1983) On Size and Life. Scientific American Inc. pp. 130. 





1 millisecond before the leap

In the first millisecond

of the leap

The descent (40 milliseconds

after the leap).

Note how the lever of the hindleg has snapped rapidly
from a cocked position to an extended position. This is
due to the release of energy stored in the resilin, resulting
in a very high acceleration (about 130 G).

Principle of
Similitude
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