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know the main features of rod. and cone electroretinograms and can predict
fairly well what will happen in mixed eyes when experimental conditions are

varied. in certain firections so as to replace scotopic with photopic vision.
This means that the results of a very Iarge number of papers now can be

briefly summarized in support of a single, broad generalization. Many
neurophysiological problems run through such a phase of "accumulation"
of facts.

On the other hand, there are neurophysiological questions which from the
very beginning can be stated" with considerable precision and which require
a few d.ecisive experiments to exclud"e some alternatives in favour of others.

Thus Himstedt and Nagel in 1902 raised the question of whether the region

of maximum spectral sensitivity of the frog's eye-as in man-shifted. towards
the short wavelengths in dark-ad.aptation (an effect that in honour of its
discoverer we call the Purkinje shift (Purkinje, 1823)) and the reply was

"y"*", even though, at the time, it was not qualified. by precise energy

calibrations of the spectrum used. A related problem (Granit et al., 1938,

1939) was whether the amplitude of the ERG in rod vision simply reflected

the available amount of visual purple or rhod"opsin-the photochemical

pigment of the rods-and the answer was "no," as was established. by parallel
*ur*rru*ents of the two.

Two major aims have animated. physiological research on the visual
system. In one group stand. the biochemical or biophysical questions which

to some extent are independ.ent even of the kind of organ that happens to
be their subject, and which generally in the last instance lead. to the cellular
or molecular stage. The aim of the other line of research is to understand.

the organization of the sensory message in order to elucidate principles of
information and control. This is often called integrative physiology. There

is no hard and fast boundary between the two modes of approach. But
"organization" and "information" touch upon a host of interesting episte-

mological problems. Constant interchange between the organism and. its
environment has created. biological structures which from this point of view

are manifestations of certain aims. Thus the eyes of night animals and day

animals are very different and in biology it is just as legitimate to describe the

"meaningful" adaptations for these two extreme conditions as to d"etermine,

say, the quantum efficiency of rhodopsin. Another example is the mechanism

of colour reception. If colour had not been p-etceived by man, the problem

might never have occurred- to us and., when studying electrophysiologically
the effects of variations of wavelength on the eye, our own world. of colour

and. light remains in the background as a secret frame of reference, guiding

or misguiding-as the case may be-by preconceived. notions our research,

and. again secretly introducing questions of purpose and meaning, the general

problem of how something is organized. to perform certain tasks.
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