
liminary experiment was readily undertaken with 
honey sanipies provided by Everett Oertel ( 7 )  of the 
C.S. Department of Agriculture, using a magneto-
striction oscillator, ][lade available by V. Williams, 
tuned to 9 kcy/sec. The treatment lasted 30 rnin. The 
samples were exaillined microscopically imrrlediately 
after the treatment, and also after storage periods of 
1 and 4 wk at  various temperatures from +3g°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 
respwt. Although we found crystals 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 tar t  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 
thc p1-1 3.9 of the conhols, but the total acidity was 
2.4 nlg of NaOH per n~illiliter of honey in the treated 
sar~lpies and 3.0 mg in the controls. The redox poten- 
tial was 406 mv in the treated sanlples and 346 mv in 
thc controls. 

Since yeasts are iinplicated in t l ~ e  spoilage of 
honey, we thought it advisable to niake exploratory 
tests on the effects of ultrasonic x7aves on these micro- 
organisins simultaneously with our tests of their ef- 
ecta 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 
nurnber of actively budding cells. These results of the 
effect of ultrasonic waves on the inicroorganisnis in 
general did not surprise us in view of the extensive 
literature on the subject (9). I n  order to obtain quan- 
titative data, a more extensive experiment is being 
undertaken to study in inore detail the specific effect 
of ultrasonics on -these microorganis~ns. 

Because the changes brought about in the honey by 
the ultrasonic waves cannot be attributed only to their 
liiechanical action but possibly also to some chensical 
ef€ect, probably on the sugar polymers present there 
and to other oxidation-reduction changes ( l o ) , a fur -  
ther study of these aspects of the problem is being 
carried out. 

References and Notes 
1. 	J. E. Dyce, Cornell Univ. Agr. E ~ p t .Sta. Bull. 538 (1931). 
2. 	 F. W. Fabian a n d  R. I. Quinet, !Mioh. S t a t e  Coll. Aqr., 

Agr. E z p t .  Sta .  Tech. Bull. 92  (1928) .  
3. 	 R. F. Jackson and  C. G. Gillis, Natl. BUT. StcinAard9 

(D.S . )  Technol. Paper  259 (1924). 

4. 	 R. A. Gorther, Outlit~es of G i o c l ~ e n ~ i s t r ~  New(Wiley, 
York, 1929) ,  p. 13. 

5 .  	 C. H. Lea and  R. H. Hannan,  Food Science (Cambridge 
Univ. Press,  Cambridge, England, 19S2), p. 230. 

6. 	 L. Bergman, Ultrc&sonics and Their Scientific and Tech-
nical AppUoation (\fTiley, Xew York, 1944.) 

47. 	 I wish to  express my appreciation to Everet t  Oertel for  
, 	 his  encouragement and  the  provision of the  honey samples 

and to A. Colmer for his helpful cooperation in the  bac- 
teriological exalnination of t he  samples. 

8. 	 J. Alexander, Colloid CI~ernsitr?l (Reinhold, Xew Yorlt, 
1944) ,  vol. S, p. 369. 

9. 	 IV. B. Hugo, Bacteriol. Eeus. 18, No. 2 (1054) ; 1). I<. 
Stumph, D. E. Green, and  F. W. Smith, J r . ,  J .  Llacteriol. 
51, 487 (1946). 

10. 	 S. A. ICalogereas, J. -41r~. Oil Chemists' Soc. 24, 283 
(1947). 

Recorded Calls of Herring Gulls (Larus 
argentatus) as Repellents 
and Attractants 

Huber t  Frings, Mable Frings, 
Beverley Cox, Lorraine Peissner 

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

Herring gulls and other sea birds may become pests 
by feeding or1 crops ( I ) ,  on fish waste destined for  
chemical conversion, or by restlng 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 to its lack of biological 
significance. I t  seems better to use sounds that have 
~neaning to the species one wishes to repel. Starlings 
(Sturnus uz~lgavis) ,fo r  instance, can be repelled from 
roosts by broadcasting to thein 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 alarin call which they 
give when they see a captive gull o r  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 call usually consists of two parts. The 
first is a set of two piercing cries in a descending 
sequence. This alone seerns 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. I t  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 



used to produce recordings of any desired length by 
repeating all or part, separated by intervals of 5 to 
10 sec of silence. These recordings were broadcast to 
gulls with a repeating tape player (9)  through an 
ordinary amplifier and loudspeakers. 

The immediate reaction of groups of gulls to the 
sound is striking. At  the attention call they rise into 
the air ;  they approach the speakers when the alarm 
notes sound. After this they slowly circle away and 
leave. The broadcast of only 1 or 2 unit calls will 
produce this reaction; the gulls continue to fly away 
even after the call is ended. 

This call was tested for  immediate repellent effect 
against gulls feeding on 3 dumps (16 trials), a t  a 
sardine cannery ( 2  trials), on the seashore a t  5 dif- 
ferent places (7  trials), and a t  a fish-meal factory 
(2 trials). At  an intensity of approximately 95 db a t  a 
distance of 1m from the speakers, the call was ef€ec- 
tive in lifting all gulls within a radius of a t  least 1/2 
mi. At  distances of about 100 f t ,  lower intensities 
drove all gulls from food. The gulls remained away, 
after one sequence, fo r  1 5  to 90 min, but mostly 30 to 
45 min, equalling the repellency obtained by display- 
ing a captive gull fo r  a few minutes. 

The most extensive tests (20) were made a t  a dump 
near Salisbury Cove, Me., where the gulls had fed 
regularly f o r  many years. At  the time of the tests, 
about 300 gulls were present a t  all times. The alar111 
call was broadcast to the gulls in a 1-min sequence 
consisting of five repetitions of the unit call separated 
from each other by about 7 sec of silence. This was 
sounded only when the birds tried to  return to the 
feeding area. The gulls were driven from the dump 
a t  8:45 A.M. E S T  9 Aug. 1954, and were denied re- 
turn until nightfall, 6:45 P.M., the next day. The total 
potential feeding time during the two days, since the 
gulls do not feed a t  night, was 25 hr. The call was 
broadcast 29 times during that interval. The longest 
time of clearance was 3 hr, 27 min, the shortest 1 0  
min. F o r  the most par t  the gulls did not try to return 
to the feeding area until 30 to 45 min after each treat- 
ment. On the afternoon of the second day, the times 
of individual treatments were reduced to 10 to 20 see. 
These worked just as well. Other tests, of 3- to 4-hr 
duration, a t  a sardine cannery in McKinley, Me., and 
a fish-meal prosessing plant a t  Eastport, Me., gave 
similar results. 

This call is effective f o r  other gulls. Great black- 
backed gulls (Larus mal.iwus) in  Maine and laughing 
gulls (Larus atricilla) on a dump a t  Atlantic City, 
N. J.,were also repelled. This cross-reactivity is prob- 
ably the result of the fact that these species often 
feed together and have similar calls. The alarm call 
of great black-backed gulls, f o r  instance, is like that 
of herring gulls, except that it  is pitched about one 
octave lower. 

During these tests, a study was made of the food- 
finding behavior of herring gulls, and a food-finding 
call was noted. When recorded and played to gulls 
this proved to be highly attractive. With this call, 20 
to 30 gulls could be drawn within a few minutes. 

These were driven away equally rapidly with the 
alarm call a t  the same intensity. The alarm call, there- 
fore, does hot depend upon intensity alone for  its 
effect. The biological significance of the call gives it  
power f a r  beyond that conferred merely by high in- 
tensity. 

I t  may be that birds will cease responding to warn- 
ing sounds. Only long-range tests will show whether 
this is the case with gulls. Tests with permanently in- 
stalled, automatically repeating tape players are 
planned. I f  habituation to the alarm call sets in, a 
shift to the attractive call, broadcast from some spot 
away from the area to be cleared, may give the desired 
result. 

References and  Notes 
1. 	C. Cottam, Cortdor 46,127 (1944). 
2. 	Anon., Nature 164, 657 (1949). 
3. 	 F. W.Lane. Natural Hist.  55. 163 (1946). . . 
4. 	 J .  P. Chapin, ibid.  55, 313 (1946). 
5. 	 E. A. G.Shaw and G.  J. Thiessen, .J. Acoust. Soo. Inter. 

26,141 (1953). 
6. 	 H.Frings and J .  Jumber, Science 119. 318 (1954). 
7. 	 A. C.Bent, U.S. Natl. -Kuseum Bull. No. 113 (1921) : N. 

Tinbergen, The IIerring Ct~11'sWorld (Collins, London, 
1953). 

8. 	 Pentron, Model 9T-3C. 
9. 	 Bird-E-Vict, a dcvice using continuous recorded tape 

cartridges tha t  play for set intervals and then auto-
matically stop until reactivated. 

10. 	 Authorized for  publication as paper No. 1918 in the 
Journal Series of the Pennsylvania Agricultural Experi- 
ment Station. This work was sponsored in part  by the 
U.S. Air Force by the Aero-;Medical Laboratory, Wright 
Air Develonment Center. T\rrieht-Patterson Air Force 
Base, ~ a y t o n ,  Ohio, under contract No. AF 33(038)-786. 
The stud,ies were carried out a t  the hlolmt Desert Islanil 
Biological Laboratory, Salisbury Cove, Me. 

13  December 1954. 

Behavior of Two Species of 
Worms in the Same Maze 
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Yerkes ( I )  demonstrated that, in the course of 
learning a T-maze, the manure worm AlZolobophova 
foetida ( 2 )  learned an avoidance response to stimuli 
in close spatial contiguity to  noxious stimulation. 
Yerkes interpreted this result as being indicative of 
association of stimuli and further concluded that 
learning in worms could be adequately described in 
those terms. However, in a recent; experiment, Robin- 
son ( 3 )  found that  the earthworm, Lumbricus tev-
restris, exhibited a generalized avoidance to many 
maze stimuli remote from noxious stimulation under 
comparable conditions. Robinson criticized Yerkes' 
conclusion about association of stimuli, and suggested 
that there are two factors in the learning of a T-maze 
by annelids: generalized avoidance and correct turn- 
ing. The problem a t  issue in this report is whether or 
not the results of Robinson's investigation with L. 
terrestris are an adequate basis on which to evaluate 
Yerkes' study with another species of annelid. 

Two species of worms were observed with respect 


