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M ichael Keating, who died on 14 Dec 
1998 at the early age of 58, did 

pioneering work on the role of activity in 
determining the specificity of neural 
connections in the vertebrate brain , 

After qualifying in 
Medicine at the 
London Hospital, 
Keating was 
appointed assistant 
lecturer in the 
Department of 
Physiology at the 
University of 
Edinburgh, where 
in 1966 he beganworon a6hD in 
work on a PhD in 

the research group 
headed by RMGaze. 
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Keating was interested in studying how the 
two eyes form maps of the visual world in 
the primary visual centres of the brain. The 
prevailing view at the time was that 
molecular labels with complementary 
affinities are attached to retinal cells and 
their targets early in development, and that 
the orderly mapping of nerve connections 
between eyes and brain were a product of 
these matching chemoaffinities. In Gaze's 
group this idea was being investigated 
electophysiologically by mapping the visual 
representations from each eye to the optic 
tectum in frogs whose retinae had been 
experimentally manipulated at embryonic 
stages when these molecules were believed 
to be generated. The frog retino-tectal 
system has two components; a direct 
projection to the tectum from the 
contralateral retina and an indirect projection 
originating from the ipsilateral retina, 
Earlier results had shown that when one eye 
was embryonically altered, the direct maps 
formed by such eyes were reorganized in a 
way that could be explained by 
chemoaffinity theory; in addition, however, 
the map formed by the other, unaltered eye 
was also reorganized, a finding difficult to 
account for by any variant of the 
chemoaffinity idea. Keating realized that a 

critical outcome of this unexplained 
reorganization was to bring the maps from 
the two eyes into visual correspondence. He 
presented this analysis as a demonstration to 
the Edinburgh meeting of the Physiological 
Society in July 1968 and, in a double-poster 

of densely-worded prose, 
condensed into an only 
slighter shorter Abstract, 
suggested a radical 
alternative to the prevailing 
view: nerve connections, he 
proposed, were being 
established at points 
"simultaneously receiving a 
similar pattern of 
spatiotemporal excitation 

eyes]". This was a profound 
insight which pre-dated much of our current 
understanding of activity-dependent 
synaptic plasticity. Keating went on in 
subsequent work with Gaze and others to 
demonstrate that neural activity resulting 
from early visual experience governed the 
spatial integration of binocular maps in the 
frog, establishing that elements of synaptic 
circuitry are susceptible to functional 
adaptation, even in the brains of relatively 
primitive animals previously assumed to be 
connectionally hard-wired. 

Keating moved with Gaze to the National 
Institute for Medical Research in Mill Hill in 
1970, becoming head of the Division of 
Neurophysiology in 1976. At Mill Hill, 
Keating turned his attention to another 
fundamental issue, asking why it is that some 
developing systems are especially influenced 
by early sensory experience while others are 
clearly not. To tackle this question, Keating 
decided to move into more complex 
mammalian systems, and to investigate 
developmental interactions between visual 
and auditory inputs to the superior 
colliculus. To this end, he set up an auditory 
physiology laboratory in which recordings 
could be obtained under free-field anechoic 
conditions. This new development was 
instrumental to the discovery that auditory 



neurons in the deep layers of this nucleus 
have spatial receptive fields distributed to 
form a map of sound location and, 
subsequently, that bi-modal (visual and 
auditory) sensory experience is necessary for 
the formation of this auditory map, 
especially during a critical developmental 
period associated with major head growth. 

It was during this time that Keating first 
began to suffer from cluster-headaches, a 
condition which eventually became so 
disabling that he gave up his position as 
Head of Division in 1985, and in 1991 took 
early retirement. Throughout this period of 
adversity the enthusiasm and powers of 
application which he habitually brought to 
his work remained undiminished, 

It was commonly said of Mike Keating by 
those who knew him that he was one of the 
cleverest people they had ever met. He was 
also one of the funniest. He was an 
effortlessly lucid and entertaining talker, 
equally effective as conference speaker or 
conversationalist. He loved an intellectual 
scrap, whether scientific or political, and in 
coffee room debates his right wing politics 

and passionate Catholicism gave him plenty 
of scope for taking on - and for the most part 
disposing of - all comers. Writing, however, 
was a more arduous task, to be endured 
rather than enjoyed. His dilatory approach to 
writing up his work was legendary, causing 
American collaborators on two occasions to 
make special trips to the UK, virtually 
camping in his office until their manuscript 
in progress was completed. 

Keating was a physiologist's physiologist. 
For him, the system was the thing. We can 
only speculate on what he might have 
achieved if ill health had not cut him down in 
mid career. His many friends in the Society 
mourn the loss of a gifted scientist, and a 
generous, witty and life-enhancing 
colleague. 
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