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LESIONS OF THE LD1BIC SYSTEM: THEIR EFFECT ON THE AGONISTIC 
BEHAVIOUR OF THE PIGEOn 

J. Martin TIamirez and J.D. Delius 
Ruhr-Universitat Bochulll, West Germany 

ABSTRACT 
Lesions in the archistriatum, the avian homologue of the amygdala, 

and the nucleus striae terminalis suppress the aggressive behaviour 

and enhance the avoidance behaviour of selected aggressive pigeons. 
Similar limbic circuits thus seem to control aggression in birds 

and mammals. 

It is well documented in mammals that the limbic system plays an 

important role in the control of aggression. For birds, the evidence 
on this is still fragmentary but they may grossly conform. We have 

examined the effect of coagulating lesions in the archistriatum, 
the avian homologue of the amygdala, and in the nucleus striae ter
minalis, the septal termination of the main archistriatal efferent 

pathway, the tractus occipito-mesencephalicus. 
Before we could proceed with the lesion study it was necessary 

to develop a test that would allow an assessment of agonistic be
haviour. Eventually we settled on a simple test consisting of intro

ducing in a standardized manner a stick and a human hand into the 
home cage of each pigeon. For routine scoring, the response of a 

pigeon to a stick or hand test was classed either attack, threat, 

retreat or fleeing, depending on the reactions predominantly shown 
by the bird. The distinct behaviour patterns that were shown during 

each test were also noted. The hand test released relatively more 

attack, retreat and fleeing scores than the stick test which yielded 
predominantly threat behaviour. 

Since we were mainly interested in aggressive behaviour we selected 

30 pigeons that consistently responded to the test stimuli with 
aggressive responses, namely wing slapping and pecking. These were 

randomly assigned to three groups: in 12 animals we attempted placing 

http://nbn-resolving.de/urn:nbn:de:bsz:352-205203


1233 

stereotaxic bilateral lesions in the archistriatum, in a further 
12 the lesion target vias the bed nucleus striae terminalis and 6 
served as sham operated controls. 

It was found that all 6 pigeons that had lesions situated in the 

archistriatum demonstrated significant postoperative reduction in 
aggressive and increase in avoidance behaviour. None of the 6 

pigeons with lesions misplaced in the overlying neostriatum, nor 
the 6 control birds showed such an effect. However, the effects of 
the archistriatal lesions on the agonistic behaviour may not be 

permanent since by the 6th postoperative week the s ubjects ' responses 
returned some way towards preoperative levels. The nucleus striae 

terminalis operated pigeons fell into two groups. Six showed an 

i mmediate postoperative diminution in aggressive responding with 
a corresponding increase in avoidance respond ing, particularly to 

the human hand. A further 5 animals showed a similar effect, but 
only with delay of 5 to 7 weeks after lesioning. This difference 

could be related to the completeness of the nucleus striae ter

minalis ablation as revealed by the histology. 
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Fig. 1. Mean agonistic behaviour shown by pigeons (N = 5 or 6) 
in each group during tests before (B) and after (A) variously 
located brain lesions and control sham operations. 
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Some other studies on birds s uggest that the avian archistriatum
s upports not only aggression but also avoidance. Variations in 

lesion extent and location, species differences and heterogeneous 
behavioural assessment may explain the differing results. Sinc e we 
used selected a ggressive animals our results might be biased towards 

suppression of aggression. The same neural s ubstrates mi ght have 
different functions in the control of fear and aggression in 

individuals with either avoiding or aggressiv dispositions. A 

remarkable incidental finding is that unilateral archistriatal 
lesions seem to be just as effective in red ucing aggression as 

bilateral ones. As a rule unilateral lesions are thought to l ead to 

l esse r behavio ural defects than symmetrical lesions. Unilateral 
hem ispherectomy in the pigeon, however, is known to yield marked 
response deficits to st imuli viewed with symmetrical lesions. It 
is possible that the archistriatum may be 'the structure responsible 
for this effect altho ugh we did not notice such a response late

ralization. The lesions of the nucleus striae terminalis s uppressed 
exogeneously elicted aggressive behaviour and facilitated avoidance 

behaviour much as archistriatal lesions did, except that partial 
lesi ons only yielded an effect after a delay of several weeks. This 
corresponds with other observations of ours . Electr ical stimulation 
of the nucleus striae terminalis area in gulls elicits threat 
behaviour, often followed by an aggressive mood, persisting for some

minutes after the stimulation . Thus it seems that , as in mammals, 
these two limbi c s tructures , the archistriatum and the bed nucleus 
striae terminalis, are involved in the control of agonistic behaviour

of birds . Thei.r functional role seems to be a phylogeneticall y ancient

one. Pigeons might offer a suitable animal model with which to study
the biopsychological foundations of aggressive behaviour patterns 

having a relatively stereotype behaviour and a relat i vely primitive 
limbic system. 
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