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T H E EXPERIMENTAL STUDY OF MIGRATION. 
The Riddle of Migration. By Wm. Rowan. Baltimore (Williams & 

Wilkins Co.), 1931. xiv-i5r pp., with 10 text figs. u s . 6d. 
net from Bailliere, Tindall & Cox, London. 

Dr. William Rowan of the University of Alberta has given us a 
very readable little volume in which he discusses bird-migration from 
his own particular point of view, that of the experimental biologist. 
He has not attempted to survey all the aspects of migration, or to 
review its immense literature, but has concentrated his attention upon 
the part of the field in which his own special studies lie. His investiga
tions into the stimulus to migration form a novel and important con
tribution to the subject : they are already known to ornithologists 
from a series of papers published by Dr. Rowan during the last few 
years, but a general account of them in book form is useful and should 
reach a wider audience. 

In his earlier chapters Dr. Rowan sets the stage, so to speak, for the 
exposition of his main thesis. He begins with a statement of the 
anatomical and physiological principles that are relevant to his study. 
He proceeds to consider the environmental factors that make migration 
necessary, and also the climatic changes that have occurred during the 
later periods of geological time. The evolution of migration is then 
discussed, and finally the nature of the stimuli tha t evoke the annually 
recurring manifestations of the migratory instinct. The whole account 
is written with admirable clearness and simplicity ; it is obviously 
intended largely for the general reader, but it will also provide orni
thologists with a convenient summary of the author's theories and of 
the evidence upon which they are based. 

Many of Dr. Rowan's general remarks about migration have an 
added interest because he is familiar with the phenomenon as it occurs 
in a region normally subject to a winter of great severity, and incapable 
at that season of supporting the life of the great majority of the species 
which visit it in the breeding-season or on passage. In dealing with the 
raison d'etre of migration, too, he has at least one point tha t is new : 
he refers to the lack of ultra-violet radiation during the northern winter, 
and to the presumable effect of this upon species, such as seed-eaters, 
which get little Vitamin D in their food to make up for the absence of 
its formation in their bodies by photo-synthesis. 

The author's experimental results and conclusions on the subject of 
the annual stimuli to migration have already been noticed in some detail 
in these pages (British Birds, 1927, XXI. , 10). Briefly, he holds tha t 
the fundamental extrinsic stimulus is to be found in the lengthening 
or shortening of daylight—not, be it noted, in its absolute duration; that 
this induces the seasonal changes in the gonads ; and that the intrinsic 
stimulus directly evoking the migratory impulse is probably given 
by a hormone secreted by the interstitial tissue of these organs a t a 
particular stage in their recrudescence or regression. For much of this 
case he has already obtained experimental proof. He has kept J uncos 
and other summer visitant birds through the winter in outdoor aviaries 
at Edmonton, and with sufficient food they have thriven very well. 
He has shown tha t under these conditions a spring-like development 
of the gonads can be induced in mid-winter by artificially lengthening 
the successive days by the use of powerful lamps, or alternatively by 
the use of a mechanical " exercise bar." These and further facts of the 
same order have been proved by controlled experiments and by 
histological examinations ; we may add, too, that in some part they 
have been confirmed for the Starling in the papers which Bissonnette 
and his colleagues have recently published in the American Journal of 
A natomy. 
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The evidence as regards migratory behaviour is less complete. It 
shows that birds in which recrudescence of the gonads has been induced 
in mid-winter tend to leave the locality on release from the aviaries, 
whereas normal control birds have lost the urge to depart once the 
ordinary migration season is well past. Inconclusive, so far, is the 
evidence that birds (Crows) with gonads in a spring-like condition in 
November migrate northwards on release : Dr. Rowan apparently 
expects this, but it would not seem necessary to his theory, seeing 
tha t the factors determining the actual direction of flight may well be 
quite different from those evoking departure. 

Dr. Rowan discusses only briefly the difficulty of applying his theory 
to migrants that reach or pass beyond the equator. These become 

subject to lengthening daylight if and as they journey south of the line, 
but presumably without effect upon the gonads. On the other hand, 
the development of the gonads in due course must begin when daylight 
is either constant in length or actually shortening. I t has therefore 
to be assumed that in these cases there is not a close relation throughout 
the year between the daylight factor and the state of the gonads, but 
that the latter is to some extent determined by intrinsic rhythm. 

Mr. R. E. Moreau, in a recent discussion of Dr. Rowan s work {Ibis, 
1931, 553), has drawn attention more particularly to the further case 
of those species which live wholly within the tropics but yet show an 
annual reproductive cycle and seasonal migrations. He suggests that 
in these various cases the periodicity must be " essentially different". 
I t seems to us, however, easier to believe that the periodicity itself is 
essentially the same, but that it can become linked with different 
environmental factors according to circumstances. 

I t is clear that the field that Dr. Rowan has opened up is one of great 
interest, in which he and others should find further opportunity for 
fruitful work. We hope, among other things, tha t he may soon be 
able to extend his experiments to some trans-equatorial migrant, such 
as the Knot. We are also curious to learn just how far normal 
recrudescence of the gonads, say in the Junco, can be retarded in its 
due season, or to what extent intrinsic rhythm will then assert itself 
in spite of inappropriate conditions. A.L.T. 
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