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Short Communications

Initial orientation of homing pigeons: different sensitivity to altered magnetic fields in birds of different

countries

S. Benvenuti and P. Ioalé

Dipartimento di Scienze del Comportamento Animale, V. Volta 6, 1-56100 Pisa, and Centro di Studio per la Faunistica ed
Ecologia Tropicali del Consiglio Nazionale delle Ricerche, I-50125 Firenze (Italy)

Received 17 March 1987, accepted 29 December 1987

Summary. In experiments performed in Italy, altered magnetic fields were effective in biasing the initial orientation of Italian
pigeons but not that of German pigeons raised in Italy, suggesting a genetic difference between the two bird stocks.
Key words. Orientation; navigation; homing; pigeons; magnetoreception.

It has often been reported that the initial orientation of Ital-
ian pigeons can be influenced by exposing the birds to oscil-
lating or to near-zero magnetic fields prior to the toss at
unfamiliar sites. This result was obtained when the magnetic
treatment was applied during the journey to the test site,
when it was applied for 2—3 h at the release site prior to the
actuzaIStoss or when applied at the home loft before the jour-
ney > °.

We have no satisfactory explanation for this effect. It seems
unlikely that the observed bias in initial flight behavior was
caused by interference with the pigeons’ magnetic compass
because the experiments were mainly performed on sunny
days, when the sun compass was available. Interference with
a hypothetical magnetic navigational system also seems to be
excluded by the fact that the homing performance was not
consistently affected, even when the birds carried a device
altering the magnetic field across their heads“~ 5. We have to
admit that the bias in the vanishing bearings induced by the
magnetic disturbance was easily corrected by the pigeons
soon after vanishing from the sight of the observer”’.

On the other hand, a long series of experiments performed in
Ttaly and in Germany has been interpreted by the authors as
evidence that olfactory information is an essential compo-
nent of pigeon homing mechanism?® ®. Altered magnetic
fields, however, may prevent the birds from perceiving and/
or processing the olfactory cues in the normal way, as indi-
cated by the fact that magnetic treatments are effective only
when the birds are simultaneously able to smell ambient
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Initial orientation in the experimental series; 8 experiments have been
pooled with the home direction (H) set to 0°. In the three diagrams each
inner arrow represents the mean vector of the bearing distribution ob-
tained in a single experiment (the length of the vectors can be read using
the scale in the 1st diagram). IC, IE and GE = untreated Italian controls,
Italian and German experimentals, respectively. Numerical values (direc-
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odors °. This may be an indication of magnetic and olfacto-
ry cues being components of an integrated system.

This view, however, conflicts with the recent finding that
German (Bavarian) pigeons, which depend on olfactory in-
formation for homing ®, are not influenced by altered mag-
netic fields. In the attempt to clarify the cause of this dis-
crepancy, Bavarian pigeons were transported to Italy at the
fledging time and raised there together with a group of Ital-
ian pigeons of a similar age. The two groups shared the same
loft and were subjected to the same treatment (daily sponta-
neous flights but no training tosses). In September-October
1986, when the birds were roughly five months old, they were
assigned to 3 treatment groups (IC, Italian untreated con-
trols; IE, Italian experimentals; GE, German experimentals)
and subjected to test releases at unfamiliar sites symmetrical-
ly arranged NNW and SSE of the loft (25—105 km). IE and
GE were exposed to a randomly oscillating magnetic field for
3 hiincluding the transportation to the release site (details of
the experimental set up and treatment, and on technical pro-
cedures in collecting and analyzing vanishing bearings in refs
2, 3 and 11). :

The results (in the figure and in table) show that the initial
orientation of the IE group was strongly influenced by the
treatment, in contrast with well homeward-oriented IC
(pooled data, Watson U2 test: IE vs IC, p < 0.001). On the
other hand, GE were not significantly different from IC but
differed dramatically from IE (GE vs IC, p > 0.1; GE vs IE,
p < 0.001).
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tion and length) of the second-order mean vectors are also given (asterisks
indicate levels of significance using Hotelling’s T2 test, according to the
key given in the table). The symbols on the periphery of the circles
represent the pooled vanishing bearings.
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Results of the experiments

Date Dis. Dir. Tt n(N) r a He U2 Test
IC vs IE
IC vs GE
IE vs GE
1)11-9-86 25.0 176° IC 12(12) 0.92%** 200° 0.768%** .
IE 12(12) 0.78%*%* 229° 0.473%*
GE 12(13) 0.89%%* {96° 0.838*** —
2)12-9-86 31.0 327° IC 12(12) 0.81%** 259° 0.303 -
IE 12(12) 0.63** 223° —0.150 -
GE 12(12) 0.86*** 233° — 0.064 -
3)18-9-86 40.4 161° IC 12(13) 0.96*** 181° 0.906%**  *
IE 12(12) 0.83*%* 229°  0.316 -
GE 12(13) 0.72%** 180°  0.684**  *
4)19-9-86 54.6 336° IC 12(13) 0.91*** 312° 0.831%%%  *xx
IE 12(12) 0.87*%** 207° —0.544 *
GE 12(12) 0.98*** 287°  0.640**  ***
5)30-9-86 404 161° IC 12(12) 0.97*** 176° 0.939%**  ¥xx
IE 12(13) 0.92%** 224°  (.411* -
GE 12(13) 0.91%** 175° 0.887#%* k&
6)3-10-86 54.6 336° IC 12(13) 0.83%** 250° 0.064
IE 12(15) 0.63** 254°  0.089
GE 12(12) 0.83*%* 271°  0.354* *
7)7-10-86 105.3326° IC 11(14) 0.57%  284° 0.419* -
IE 12(12) 0.66%* 286° 0.505%*  —
GE 12(13) 0.84*** 297° 0.732%%*%  —
8)10-10-86 51.0 152° IC 12(14) 0.71** 207°  0.412% -
IE 12(14) 0.65** 228° 0.162 -
GE 12(12) 0.77%** 199°  0.522**  —

Dis. = Home distance (km), Dir. = Home direction, Tr = Treatment
(IC = Italian controls, IE and GE = Italian and German experimentals,
respectively); n and (N) indicate the number of bearings and of birds
actually released, respectively; r and a indicate the length and the direc-
tion of the mean vector, respectively, Hc = Homeward component. Sig-
nificance by the Raleigh test (r), by the V test (Hc) and by the Watson U2
test is indicated by asterisks: *, ** and *** p < 0.05, p <0.01 and
p < 0.001, respectively.
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Unfortunately, German untreated controls (GC) were not
available. One might speculate that the initial orientation of
GE could have been poorer than that of (unavailable) GC.
This hypothesis, however, is improbable considering that
this hypothetical result would require a group of GC signif-
icantly better than IC, whereas it has been shown that Ger-
man birds raised in Italy behave like local pigeons'2. The
present results indicate that German pigeons, in contrast to
Ttalian ones, are not significantly affected by the magnetic
treatment.

This suggests the existence of a genetic difference between
the two bird stocks, which had not been revealed in previous
experiments in which only untreated German and Italian
pigeons, raised in Italy and in Germany, respectively, were
compared to local pigeons!2.

1 We are grateful to Dr H. G. Wallraff who kindly supplied the German
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Announcements

Hildegard Doerenkamp and Gerhard Zbinden
Foundation for Realistic Animal Protection in Scien-
tific Research

Scientific Award 1988

A prize of DM 50000.— will be awarded for outstanding
scientific contributions leading to the reduction of animal
use in biomedical research. The specific topic for the year
1988 is: “Reduction of animal use in biomedical research by
computer modelling.”

Preference will be given to applications leading to a reduc-
tion of the use of large animals (dogs, cats, monkeys). Re-
search in pharmacokinetics and drug metabolism is included
in the topic.

The applications may consist of published or unpublished
reports on computer use in all areas of biomedical research,
provided that they are directly relevant to the topic of this
year’s prize.

Computer programs for simulation of animal experiments in
teaching and research are also acceptable. No special appli-
cation forms are required. The jury reserves the right to split
the prize among not more than three applicants. Languages:
English, German, French.

Deadline for submission is December 31, 1988. Applications
should be sent to: Prof. G. Zbinden, Institute of Toxicology,
SchorenstraBe 16, CH-8603 Schwerzenbach/Switzerland.

Courses

In the series “Current Advances in Laboratory Techniques™
The Royal Postgraduate Medical School of the University of
London is organizing courses on the following topics:
Monoclonal Antibodies: 27 June—1 July and 21 -25 Novem-
ber 1988; 26—30 June and 23-27 November 1989
Endocrine Pathology: 913 May 1988; 8—12 May 1989

In vitro Receptor Autoradiographic Techniques:

16-20 May 1988

Modern Immunocytochemistry: 10—14 October 1988
Immunocytochemistry in Cytopathology: Methods and
Applications: 5—9 December 1988

Immunolabelling for Electron Microscopy: 9—20 January
1989

Molecular Biology: 17-21 April 1989

In situ Hybridisation: 24—28 April 1989

Details and application forms are available from: Professor
Julia M. Polak, Histochemistry Unit, at the Royal Postgrad-
uvate Medical School, Hammersmith Hospital, Du Cane
Road, London W12 OHS, England.



