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T H E STIMULUS TO MIGRATION.* 

ME. WILLIAM ROWAN of the University of Alberta has made 
an interesting contribution to the study of migration from the 
theoretical standpoint in this paper, and if the new experi
mental work which he describes can be successfully carried 
further it may well lead to a substantial addition to existing 
knowledge of the subject. He is here solely concerned with 
one question, namely, the nature of the immediate stimuli 
to migration, the seasonally recurring factors which arouse 
the migration instinct to activity. He is not dealing with 
the advantages which migration confers, nor with the causes 
which implanted the instinct in the race, but only with those 
factors which, so to speak, actually pull the trigger. 

Food shortage cannot, by itself, be the stimulus to autumn 
migration. Many birds migrate before this can have effect, 
and the factor seems to be more variable from year to year 
than are the phenomena of migration. Mr. Rowan, further, 
quotes interesting evidence of iailure to migrate under stress 
of starvation in the case of birds which had lingered in the 
north until after the proper migration season. Low tempera
ture, for analogous reasons, likewise cannot be the stimulus. 
Barometric pressure has perhaps more influence than the 
author is willing to admit, but he is on sure ground in saying 
that this cannot be the primary stimulus, seeing tfyat it is 
effective only near the appropriate time, i.e., when a state 
of readiness to depart has already been evoked. (The late 
" weather movements " occurring in some cases in severe 
winters are, perhaps, to be regarded as different in nature 
from regular migration.) 

The notable regularity of migration suggests that it may 
be related to the most regular physical phenomenon in the 
cycle of the seasons, that is to the changes in the length of 
daylight. Mr. Rowan thus joins those authors who seek the 
stimulus to migration in the shortening daylight in autumn, 
and in the lengthening daylight in spring. It is probably 
not a relevant objection that a bird migrating before the 
autumnal equinox is flying towards still shorter daylight: 
the stimulus of shortening daylight has had its effect in 
causing departure, one may argue, and it is not supposed 
that it is a factor controlling direction. 

* " On Photoperiodism, Reproductive Periodicity, and the Annual 
Migrations of Birds and certain Fishes." By William Rowan. Proc. 
Boston Society of Natural History, 1926, 38, 147-189. 



VOL. xxi.] THE STIMULUS TO MIGRATION. 11 

A more serious objection is that northern birds wintering 
in the Southern Hemisphere are subject, before their north
ward flight, to shortening instead of to lengthening daylight, 
and that those wintering on the equator are subject to no 
stimulus at all of this kind. This suggests that " photo-
periodism " is not so much a direct stimulus operating at 
the moment, but a factor which determines the regularity 
of the annual physiological cycle through which the bird 
passes ; the rhythm may be fixed without the factor being 
always operative. Reproductive periodicity is another symp
tom of this cycle, and the suggestion thus arises that the 
physiological control of the whole annual series of events 
may lie in the condition of the sexual organs. Some theo
retical support for the application of this view to migration 
phenomena is to be found in the incomplete migrations of 
some immature birds. 

These various speculations are not new, but Mr. Rowan 
produces cogent evidence and marshals the arguments with 
force. Chief interest, however, attaches to his own attempt 
to put the matter to experimental proof. Briefly, his method 
has been to try the effect of artificial light upon Juncos (Junco 
hyemalis hyemalis) captured in Alberta on their southward 
migration. The birds were kept in two outdoor aviaries. 
Being well supplied with food, the birds were found to thrive 
despite the great severity of a winter to which they are 
normally strangers. One of the aviaries was equipped with 
two 50-watt electric bulbs, by means of which the days were 
artificially lengthened while those in the control aviary were 
naturally decreasing. The effect of this treatment was to 
produce a premature recrudescence in the gonads in the 
experimental birds, as shown by the comparative examination 
of specimens taken periodically from among them and from 
among the controls. It is to be noted that the bulbs used 
were of ordinary glass, so that it is not a question of ultra
violet radiation. 

The further result, and that of the greatest interest as 
regards migration, is that birds liberated when their gonads 
are at their winter minimum do not migrate, but remain 
close at hand and are usually soon recaught. The time has 
passed and the m igration instinct, although previously thwarted, 
has fallen into abeyance. On the other hand, experimental 
birds, similarly liberated in mid-winter but with gonads in 
a state more appropriate to spring, have disappeared; 
although ringed, they have, unfortunately, not been traced 
as yet in any instance. The suggestion is that they performed 
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some sort of journey, the migration instinct being brought 
into operation at an inappropriate season by means of an 
interference with the annual physiological cycle through the 
influence of abnormal light conditions. 

The evidence on this last point is as yet slight and must 
not be taken as having conclusive value. It is, nevertheless, 
suggestive, and Mr. Rowan's further attempts will be 
followed with much interest. If he can by known means 
control the awakening of the migration instinct, he will 
have gone far towards elucidating the nature of the stimuli 
which are ordinarily operative. It is a new line of attack 
upon the problems of bird-migration, and one which with 
patient work may yield results of real novelty and importance. 

A.L.T. 




