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Ihe Problem

[he term "richness ot fauna" may be understood in two ways: first, as a great number of

species found in any one place, and second, as a large number of individual animals. For the

first case, it is better to use the term "qualitative richness ot fauna" and for the second,

"quant i ta t i ve".

The significance of topographic variation on qualitative richness ot fauna is generally known.

The majority of zoogeographers explain diversity by historical causes, although no one denies the

influence ot present-day ecological conditions. The relative importance of these two groups of

factors is still uncertain.

Introduced to science by Fisher (Fisher, 1^25, 1928) and rapidly developing now (Sheffe',

1959; Plokhinski, I960), the method of "dispersion analysis" or otherwise called "analysis of

variance" affords the opportunity to determine the relative significance of the influence of

separate factors on the total variability of a phenomenon. Statistically eliminating contemporary

ecological factors (in the first place, abiotic), it is possible to approach the determination of

the magnitude of influence of historical factors. Will this be the same for different groups of

organ i sms?

M e t ho ds

Inventories of the terrestrial vertebrates of the USSR have reached a stage wh ' ch permits the

application of quantitative methods. The icthyofauna has also been well studied, but the complex

of basic ecological factors on land and in the water is so vaned (Hesse, Allee, Schmidt, 1950
that it would be more reasonable to devote a special paper to the analysis of the icthyofauna.



Table 1. Analysis of the degree of influence

of latitude on the number of species.

Table 2. The mean number of species found at

the various latitudes.
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number of species oi po ik i lotherms shows an East-West maximum (at roughly the Carpathians and

the Caucasus on one side, and the far East on the other side). These observations may be con-

sidered to be evidence that longitudinal distribution is dependent in Eurasia first and foremost

upon historical factors (the glacial impoverishment of the Siberian fauna).

The Influence of CI i ma toloq i cal Eactors

The primary role of temperature arid humidity amongst the physical factors is generally accepted.

Unfortunately, it is difficult at this time to obtain satisfactory information on many parameters.

Therefore, as a first approximation, three mean long-term quantities were used: air temperature

in January (ti), air temperature in July (t 7 ), and the sum of yearly precipitation in centimeters

(S).
'

Analyses of variance using January temperatures gave the values presented in Table 5- A

weak correlation is demonstrated for all four taxa, but comparisons of the taxa do not lead to

clear-cut conclusions. The insignificance of the observed correlations makes it useless to

calculate empirical lines of regression (Table 6), but it should be noted that in all cases the

richness of fauna increases with increasing temperature. It is interesting also that the number

of species of reptiles and amphihians is almost exactly equal at low temperatures, but that, at

higher temperatures, the number of spec.es of reptiles rapidly exceeds the number of species of

amph i b lans.

Table 5- Analysis of degree of influence of

the January temperature on numbers of species.

M A R Am

Table 6. The mean number of species found in

are as with different mean January temperatures

t, in °C M A R Am

r-1 4 A

n-r 61 61

N 2 0.42 0.37
«JF 2

7006 43600
646

11

4850
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Figure 3- Regression of the

number of mammal species on July

temperature. The abscissa is

graduated in C, the ordinate
in numbers of species.

Figure 4. Regression of the

number of bird species on Jul)

temperature (abscissa and

ordinate same as in Fig. 3/'

Figure 5- Regression of

the number of reptile species
on July temperature (abscissa

and ordinate same as in

Figure 3-

role only for the amphibians, but that even

this is not great. Thus, the problem is not

to look for an equation for the correspond i nc

regressions, but to give these empirical
mean i ng.

Table 9- Analysis of the degree of influence

of total precipitation on the number of

spec ies.
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curves. Given such a form, it is possible to make a more exact "Schmarda's Rule", taking the peak

as the "optimum value". In the territory of the USSR, the greatest numbers of mammal, bird, and

reptile species are found in quadrats with long-term mean July temperatures around 20-26 C. It

is interesting to note that there is no difference in the optimum for amphibian:,, either.

Is i



Conclus ions

(1) The number of species in a fauna is primarily determined by the mean temperature of the

warmest month of the year (July).

(2) The greatest number of species of mammals, birds and reptiles in the territory of the USSR
are found in areas with a July temperature on the order of 20-26°C.

(3) The quantity of species of amphibians is determined chiefly by microclimatic factors.

(4) An expression for the approximation of the "rule of the optimum" for species diversity is

the following equation: y = x

a + bx + ex 2 + . . . .
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