at the beginning of November 1953, indications of
ovarian development were observed in May 1954, and
molting began at the end of July. Previously we re-
ported that the development of gonads is a prerequi-
site to the inception of annual molting in the canary
(2, 4).

In the present experiment, the molting of the ex-
perimental birds was in progress during January and
February, and it became severe in March, although
the ovaries had not developed in the birds. Therefore,
it seems highly probable that the molting which oc-
curred in 1954 was not a regular annual molting,
which should always occur after the gonadal develop-
ment, but a continuation of the molting of the preced-
ing year. Thus, long days prolong the molting period
of the bird. The reason why the rate of molting was
slowed during January and February is not clear, but
the observation (2) that, in the canary, it requires
more thyroxin to induce the molt in winter than in
summer, may partly account for the fact.

Burger (6), Miller (7), and Wolfson (8) have re-
ported that long days prolong the refractory period
of avian gonads to light stimuli. It has been sug-
gested elsewhere that physiological conditions, espe-
cially in the pituitary body, accompanied by the con-
tinuation of molting period induced by long days,
may be responsible for the prolongation of the refrac-
tory period in avian gonads (4).
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Preliminary Report on the Effect
of Ultrasonic Waves on the
Crystallization of Honey

Socrates A. Kaloyereas

Department of Agricultural Chemistry and
Biochemistry, Louisiana State University
Agricultural Experiment Station, Baton Rouge

Despite the common belief to the contrary, honey
is a perishable product. The yearly loss of honey in
a 2-yr storage experiment (1) averaged 13 percent.
Crystallization is the first step in honey deterioration,
which may be followed by fermentation. Honey con-
sists mainly of a mixture of three sugars: levulose
40.5 percent, dextrose 34.0 percent, and sucrose 1.9
percent, all dissolved in water, the amount of which
averages 17.7 percent. Honey also contains some other
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substances, such as dextrines, gums, organic acids,
proteins, coloring substances, aldehydes, esters, su-
perior aleohols, rare sugars, and enzymes.

Dextrose, the most easily crystallizable of the three
sugars, is the first to form crystals when ecrystalliza-
tion oceurs. Since dextrose hydrate crystals contain
only 9.09 percent of water, when partial crystalliza-
tion occurs the remaining liquid honey is diluted, and
thus offers a better medium for the growth of the
osmophilie yeast that is always present in honey (2).

Water at ordinary temperatures can dissolve about
its own weight in dextrose. Figures are not available
to show the extent to which saturation of dextrose
is affected by the presence of levulose and other sub-
stances except that at 30°C a solution of levulose and
dextrose is saturated in respect to dextrose when each
of these sugars is present in the solution to the amount
of 34.85 percent (3). It appears from this that honey
is more or less a supersaturated solution of dextrose.
But it is also possible that other substances, prob-
ably dextrines and proteins, play some role in the
dextrose saturation since there are special types of
honey, such as the “Tupelo” type, that never or very
seldom ecrystallize. The size of the crystals is con-
sidered very important. Large crystals seriously affect
the quality (taste and aroma), whereas very small
crystals seem to have a rather beneficial effect on the
quality.

Assuming that the crystal growth in honey follows
the Noyes-Nernst formula (4),

A
V=38(C-1),

where V is the rate of erystal growth, A in the dif-
fusion coefficient, 1 is the length of the diffusion path,
S is the surface area of the disperse phase, C is the
concentration of the solution, L is the solubility of
the disperse phase of a given size, and €~ L is the
absolute supersaturation, we can see from the formula
that the easiest way to retard the process of ecrystal
growth is by changing S, which depends on the num-
ber of primary nuclei in honey. These nuclei can be
small dextrose crystals, colloidal particles, mesotropic
crystals of beeswax, or even minute air bubbles oc-
clused during centrifugation. The prevailing practice
of heating honey to retard crystallization by more or
less eliminating the existing: primary nuclei seems to
be well founded in this respect. However, the heating
is not a practical operation sinece honey has a high
viscosity. There also are other serious disadvantages,
the most important of which is the great acceleration
brought on by the heat to the browning (Maillard re-
action), the thermal coefficient of which is very high
(Q10=5.4) (5). Heating must be discarded as a treat-
ment for crystallization because it impairs the flavor
and aroma, and later leads to the formation. of large
objectionable crystals.

In view of the fact that ultrasonic waves have been
used to degas liquids to destroy microorganisms and
for other purposes (6), we thought that they might
be used to prevent crystallization in honey. A pre-
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liminary experiment was readily undertaken with
honey samples provided by Everett Oertel (7) of the
U.S. Department of Agriculture, using a magneto-
striction oscillator, made available by V. Willjiams,
tuned to 9 key/sec. The treatment lasted 30 min. The
samples were examined microscopically immediately
after the treatment, and also after storage periods of
1 and 4 wk at various temperatures from +39°C to
—40°C, in order to observe the effect of storage tem-
peratures. on crystallization phenomena in general.
The results were astonishingly successful in every
respect. Although we found erystals of different sizes
and numbers depending on the storage temperature,
in the control samples, not one of the treated and
stored-samples showed any.

These results are not only important from the prac-
tical standpoint of preserving honey, but they also
have theoretical significance in view of the fact that
treatment with ultrasonic waves has hitherto been
supposed to promote crystallization in general (8).
Furthermore, the treated honey was limpid and had
a slightly tart taste that made it superior to the con-
trols that were opaque and generally less attractive.
The pH of the treated samples was a little lower than
the pH 3.9 of the controls, but the total acidity. was
2.4 mg of NaOH per milliliter of honey in the treated
samples and 3.0 mg in the controls. The redox poten-
tial was 406 mv in the treated samples and 346 mv in
the controls.

Since yeasts are implicated in the spoilage of
honey, we thought it advisable to make exploratory
tests on the effects of ultrasonic waves on these micro-
organisms simultaneously with our tests of their ef-
ects on the crystallization.

A portion of untreated honey was plated out on
acidified potato dextrose agar, and many yeast cells
were detected. A portion of the same honey following
treatment was similarly plated out, but no yeasts were
detected. Microscopic examinations of the treated
honey, however, disclosed some isolated yeast cells but
very few in comparison with the number found in the
untreated portion of the sample, which had a large
number of actively budding cells. These results of the
effect of ultrasonic waves on the mieroorganisms in
general did not surprise us in view of the extensive
literature on the subjeet (9). In order to obtain quan-
titative data, a more extensive experiment is being
undertaken to study in more detail the specific effect
of ultrasonics on-these microorganisms.

Because the changes brought-about in the honey by
the ultrasonic waves cannot be attributed only to their
mechanical action but possibly also to some chemieal
effect, probably on the sugar polymers present there
and to other oxidation-reduction changes (10), a fur-
ther study of these aspects of the problem is being
carried out.
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Recorded Calls of Herring Gulls (Larus
argentatus) as Repellents
and Attractants

Hubert Frings, Mable Frings,
Beverley Cox, Lorraine Peissner

Department of Zoology and Entomology,
Pennsylvania State University, State Coilege

Herring gulls and other sea birds may become pests
by feeding on crops (1), on fish waste destined for
chemical conversion, or by resting on airstrips (2-4)
where they endanger airplanes. None of the attempts
to rid these areas of the birds (2, 4, 5) has been en-
tirely satisfactory.

The failure of mere noise to repel these birds
(2, 4, 5) is probably owing tn its lack of biological
significance. It seems better to use sounds that have
meaning to the species one wishes to repel. Starlings
(Sturnus vulgaris), for instance, can be repelled from
roosts by broadcasting to them the recorded distress
call of one of their fellows, and the clearance thus
achieved has some permanence (6).

Unfortunately, herring gulls do not have a distress
call—that is, a call given by an individual when re-
strained or maltreated. Captive gulls are generally
silent; even when buffeted they emit only vague
grunts. Gulls, however, have an alarm call which they
give when they see a captive gull or detect danger.
This call causes other gulls that hear it to leave the
region, not precipitously, as in the case of starlings,
but by slowly circling away after initially drawing
near.

The alarm eall usually consists-of two parts. The
first is a set of two piercing cries in a descending
sequence. This alone seems to be an attention call.
There follows the alarm call proper, usually of three
sharp cries. This has been variously represented in
print by earlier workers (7) and sounds to us like
“cut-cut-cut,” with accent on the first note. It may
have two, four, or five notes instead of three.

This call, as given by gulls free in the air, was re-
corded with a tape recorder (8). The usual recording
consisted of the attention call with two sequences of
the alarm call. This unit of about 5-sec duration was
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