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Résumé.

Mathematical Treatment of the hourly cumulative Number

of Species and Individuals of phototropic Moths

Torizo Tor1
Zoological Institute, Tokyo Bunka Daigaku

The present paper deals with the cumulative number of species and individuals of photo-
tropic moths that gather around a light trap. Last summer I made some observations on
the phototropic response of moths in a field in Shimoda district. From ecological point of
view, applying the mathematical method to the data, 1 was inclined to conclude substantialy
as follows:

(1) The specific or individual number of phototropic moths that gather around a light
trap seems to be dependent on the whole on both the optic quality of the light and the
faunal character of the phototropic moths. As it seems that the activity or the optimum
intensity of sillumination of every moth may be compensated by the statistical condition
of the surrounding, the members in a difinte time will be approximately equal if there
happens no change of meteorological factors. Accordingly the cumulative number increases
with an inclination like a straight line in proportion to time.

(2) In consequence of the special treatment in which the repeating ctimulation of the
same species is avoided, the specific number increases, however, in accordance with the
compound interest law as the time passes. And the formula of the monomolecular reaction
is applicable to the relation between the hour and the cumulative number. We should be
able to observe, therefore, the phototropic response from the residual series after obtaining
the general hourly cumulative number by that formula. . If we apply the {org;ula to the
data of some short time at night, it will also be able to estimate &4he probable specific
number that should be obtained throughout the night. -

(3) The cumulative curve of the individual number, will present some straight line.
Hence, we should obtain the general curve by its line of least square. Here it is also
similiar that the cyclical trend of the residual series is available to the investigation of
phototropic condition of moths. ' '

(4) The above facts seem to be affirmative on the whole irrespective of the time when
the lamp is lit. Under the supposition of no remarkable change of external factors, the

results produced by the above method may be said to indicate the general trend of a certain
season at some district.
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