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IN recent years, many investigators have clearly demonstrated the 
importance of environmental factors in initiating and controlling 
the sexual cycle in a large number of fish, reptiles, birds, and mam- 
mals. According to the most widely accepted hypothesis (Bisson- 
ncttc, 1936; Marshall, 1936) these environmental factors stimulate the 
anterior pituitary Periodically to produce an increased amount of 
gonadotropic hormone which, in turn, causes seasonal changcs in 
the sexual mechanism. These changes include hypertrophy of the 
gonads, active spermatogcncsis and various secondary sexual changes 
in coloration and plumage. The question at issue is concerned with 
the factors which arouse the cyclic activity of the pituitary gland 
of the bird. 

According to one theory (Bissonnette, 1931, 1932), an increase in 
the daily light ration is essential to the appearance of the seasonal 
sexual changes in birds. According to a second theory, the "activity" 
theory of Rowan (1938a, b), light rays are not directly responsible 
for, nor even essential to, the occurrence of these changes. Rowan's 
theory assumes that an increase in bodily activity produces metabolic 
and hormonal changes which, in their turn, stimulate the sexual 
mechanism. Accordingly, various environmental agencies, as long 
as they cause heightened activity in the animal, can be effective in 
producing the seasonal sexual changes. 

As one line of evidence in support of this view, Rowan (1938b) 
reports some observations which indicate that London Starlings be- 
come sexually active several weeks in advance of country birds. He 
attributes this difference primarily to the sounds of city traffic which 
keep the birds in a state of prolonged wakefulness and agitation. 

However, Bissonnette (1932), Riley (1940), and Kendeigh (1941) 
have proved without doubt that exercise has no effect on the arian 
sexual cycle. Rowan's explanation of the premature sexual activity 
of the city Starlings would consequently appear inadequate. Ken- 
deigh (1941) has suggested that the enforced wakefulness of the city 
birds has allowed them to respond to the feeble illumination of the 
street lights. 

Nevertheless, the possible effectiveness of the auditory pathway as 
a mechanism which may control sexual periodicity has not been sys- 
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tematically investigated. Such an investigation becomes all the more 
necessary in view of the fact that Whitaker (1940) has reported inci- 
dental observations indicating that white-looted mice become sex- 
ually active at a premature date in a noisy laboratory environment. 
Accordingly, we have undertaken experiments designed to test the 
effectiveness oœ sound in initiating and controlling the sexual cycle 
of the male English Sparrow. A preliminary report of the results oœ 
these experiments has already appeared (Cummings and Thornton, 
1941). 

PROCEDURE 

Groups of male sparrows were captured in mid-November during 
their sexually quiescent period. They were housed in screened wooden 
cages, 3' X 2' X 16" in size. All birds were maintained on a diet of 
scratch feed which had been passed through cod liver oil. They re- 
mained healthy and active during the experimental period, •vhich 
lasted 40 days. 

An experimental group of seven birds was isolated in a separate 
room and subjected to an intermittent noise from a small commercial 
buzzer throughout the 40-day period. The buzzer was connected to 
a circuit-breaker in such a way as to provide one second of sound 
stimulation followed by one second of silence. This form of stimu- 
lation continued for 15 hours each day for the duration of the ex- 
periment. The buzzer operated at a noise level of 50-60 decibels 
above the human auditory threshold. The experimental group of 
birds was allowed only the normal winter ration of daylight during 
the experiment. 

Two control groups of sparrows were also observed over the same 
period. The first control group of four sparrows was subjected to 4.5 
hours of artificial light in addition to the normal amount of daylight 
of the winter season, which was 9.4 hours in the latitude of Gambler, 

Ohio. Since it has been shown by other investigators (Kirschbaum 
and Ringoen, 1935; Riley, 1936) that the sparrow is responsive to 
light treatment, this control group served as a check on the physio- 
logical condition of the colony and also provided a basis of com- 
parison for the sexual condition of the sound-stimulated group. These 
controls received no form of sound treatment and were kept in an 
isolated and quiet room. 

A second small group of three sparrows was subjected to no added 
amounts of either sound or light. They represented birds in the 
normal quiescent condition and formed a second basis of comparison 
for the sound-stimulated group. While outside birds would probably 



Vol. 6•'] THORNTON, •'r ,•L., ,4uditory Stimulation, Spermatogenetic Cycle 77 

have served just as well, it was thought best to take the precaution 
of using captive laboratory birds in case some unforeseen stimulating 
factor might be operative in causing spermatogenesis in the whole 
colony. 

At the end of the 40-day experimental period the birds were sac- 
rificed and their gonads removed. A testis of each bird used in the 
experiment was photographed in toto and then was sectioned and 
stained for histological examination. 

RESULTS 

The results of the experiment were clear-cut and consistent. No 
signs of gonadal hypertrophy or active spermatogenesis were found in 
any of the group of sound-stimulated birds nor in any of the control 
group which received only the normal amount of winter daylight. 

In contrast, the birds of the control group which was given addi- 
tional illumination were all well advanced in the sexual cycle. The 
testes were greatly enlarged, distinct lumina and mature sperm were 
observable in the seminiferous tubules. The usual seasonal second- 

ary sex characters, such as darkening of the bill, were well marked. 
These results are most clearly presented in Text-figure 1, which rep- 

! . ! 

TZXT-IqCUR• l.--Testes of male English Sparrows. Top row, t•t• of nomal con- 
•ols; middle row, t•t• of •und-stimulated bird; b•tom row, t•t• of light- 
stimulat• bi•. 

resents tracings from the photographs of a testis taken from each of 
the birds used in the experiment. In the top row are shown the sizes 
of the testes of the birds which received only the normal winter ration 
of daylight (9.4 hours). These testes are typical for the normal male 
sparrow in the sexually quiescent condition of the late fall and winter. 
From histological sections of these testes, it was observed that the 
seminiferous tubules were at their minimum diameter, containing 
only spermatogonia. 

The middle row of Text-figure 1 shows the testes of the sound- 
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stimulated birds. All are small and indistinguishable in size from 
those of normal birds in the sexually inactive state. The histological 
picture of the testes in this group was practically indistinguishable 
from that of the testes of the unstimulated control group. Seminifer- 
ous tubules were small and contained only spermatogonia. In not a 
single instance was there the slightest evidence of spermatogenesis. 

The bottom row of Text-figure 1 shows the testes of the birds stim- 
ulated with 4.5 hours of light in addition to the normal winter ration. 
All are enlarged considerably and contain fully mature sperm, indi- 
cating that the conditions under which the colony was maintained 
did not in any way interœere with the reactivity of the pituitary to 
appropriate stimulation. 

CONCLUSIONS 

These results present clear evidence that, under the conditions of 
the present experiment, sound unlike light is ineffective in initi- 
ating seasonal sexual changes in the male sparrow. These results, 
therefore, are in direct conflict with the observations of Rowan 

(1958b) and Whitaker (1940) Who originally suggested the possibility 
of the effectiveness of sound for sexual stimulation. It should be 

pointed out, however, that Whitaker's observations were made on the 
white-looted mouse and that the situation in this mammal may not 
be strictly comparable to that found in the sparrow. 

The only environmental variable which has clearly been demon- 
strated to control the avian sexual cycle is light. The failure of 
temperature (Miyazaki, 1934; Scott and Payne, 1937; Suomalainen, 
1937) and bodily activity (Bissonnette, 1932; Riley, 1940; Kendeigh, 
1941) to influence sexual periodicity in the bird is well established. 
The experiments reported in the present paper would seem to elim- 
inate sound as well, at least within the audible range used here. 
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THE EUROPEAN STARLING IN GASPP. 

BY STANLEY C. BALL 

Plates 6, 7 

IN its radiation from New York City where it was established in 
1890, the European Starling (Sturnus vulgaris Linn.) was first recorded 
in Canada at Halifax, Nova Scotia, on December 1, 1915 (Tufts, 
1926), and in southern Labrador in the spring of 1917 (Lewis, 1922: 
513). For its early history in Ontario, the reader is referred to the 
excellent account by Dr. Harrison F. Lewis (1927). He has since 
followed the spread of this pioneer through Ontario, Quebec, and 


