ly, oriented.
In relatively few studies is the central

spread acceptance in theory of regional-
ecological models that should depend
on rigorous statistical sampling, the
predominant focus of research for most
investigators remains the arbitrarily
chosen slice of a particular ancient
site that is excavated. Specialists in
the natural environment are still too
often employed as technicians “ex-
pected to provide ready answers to
poorly formulated questions™ (9), rather
than engaged in a genuinely collabora-
tive study. Problems and objectives too
often are formulated only as arm-

chair gencralizations, rather than as
sharply focused hypotheses to which
definitive answers must be sought in
regional or local sequences. Meanwhile,
separated by a wide gulf from the
former, the conduct of much research
at the local level remains practically
innocent of relevance to any theoreti-
cal problem whatever.

Holistic presuppositions about socie-
ties in general also have not been suffi-
ciently clarified and tested. As a result,
there may well be an excessive em-
phasis in archeological interpretation
on stability rather than instability as
the salient human condition. To phrase
this differently, an oddly antiquated,
almost Victorian emphasis continues on
institutions and behavior that perform-
ed integrative functions—art styles, rit-
uals, clites—at the expense of con-
flict, marginality and dissonance as
sources of creativity and change. Pos-
sibly for the same reason, most recon-
structions of archeological sequences
still consist of a succession of qualita-
tively distinct, smoothly functioning
phases or stages rather than of the con-

The Development of
Retinal Neurophysiology

For some 20 years my main experi-
mentation has not been within the field
of retinal electrophysiology; my inter-
ests have shifted to problems of motor
control—chiefly muscular sense organs
and quantitative properties of firing
motoncurons. For this reason my lec-
ture will be as retrospective as the
Award and deal with the rebirth of
retinal studies that was inspired by the
increasing accessibility of electronic
equipment from the mid-1920"s onward.
Before this era, vision was chiefly stud-
ied by psychophysical methods; these
had led to well-established correlations
between perceptions of such things as
color and luminosity and physically de-
fined entities within the centimeter-

Ragnar Granit

gram-second system of units. But in
1926 Adrian and Zotterman (/), using
the afferent nerve of a stretch receptor
in a frog muscle, had shown that it was
possible by amplification to record the
impulses in single nerve fibers, and in
1927 and 1928 Adrian and Rachel
Matthews (2, 3) published their im-
portant experiments with the mass dis-
charge in the long optic nerve of the
Conger cel. Evidently the electrophysio-
logical approach was the one now
destined to pave the way for deeper
understanding of how this, our noblest
sense organ, had organized its interpre-
tation of the world of light, form, and
color.

Frithiof Holmgren (1831-97) (4) at

I should ask whether at least some of
them do not have analogs in the nat-
ural sciences as well.
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Uppsala, who in 1865 discovered the
electrical response of the retina to light,
the electroretinogram of today, had
realized that many problems of vision
could be analyzed by what he called his
“method of objectivating the impres-
sions on the retina,” but amplification
with the aid of the vacuum tube gave
this general idea quite a different dimen-
sion; it was—Lord Adrian said—as if
we had got a new, very powerful micro-
scope to work with. ,
The basic idea of my own approach
was formed during my study of Ramén
y Cajal's (5) classical description of the
retina as a “true nervous centre,” as
clarified by his silver-stain preparations
and likewise suggested by its embryo-
logical development from the brain. It
seemed to me likely that psychophysical
data might, with some profit to the field,




