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Work under this progrem grant has been described in -consideradle detail

in our recent interim report. We shall therefore merely restate cur sims,
tegether with brief accounts cof work in some of those sreas for which
additional findings have become availsble since the completion of the interim
report five ronths sgo.

The program continues to center arcund three principal topice, viz.,

A. Studies 3f brain-behavior relsticaships

B. Studiep of pércepticn and learning

C. Studies in comparative and develeopmental psychclcgy

"J

Together, these studies ghecald confribute to an understanding of behavier »
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Lt neural correlates, with cbviscus implicaticas for aesesaiag Yimits of hrzan

algher functioms under extreme conditiens,

A, DBrain-Behgvior Relationships

In thie area, majer efforts are deveoted t¢ ar elucidsticn of Faactien
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significance of anatemic patterns, particularly in the cerebrsl visuni systen
loceipital lobes, optic radlations’, the parietal lobes, frontal laebes, anc
vasal ganglis {eee, e€.g., Teuber, 19263, 1964; Chorover svd Gross, 1953).
Juriag the lgst few months, major new developments include further progrese
in the anglyeis of human cerebrsl pctentials evoked by light (Vaughan and
Hull, 1964, in prees), and a beginoing has been made in efforts at dissecting
these potentisls by selective surgical interruptions of vigual pathwavs in
the monkey.

The search for neural cerrelatez of legrning has progresesed by virtue
of further delineation of one-triel learning in aninals, and the deacnstration
that censolidaticn of traces for this kind of learning is extrewely rapid.
Contrary to generally accepted views. retregrade smnesis for such tacks can
be cbtained only Lf the smnesig-producing treatment [{spreading cortical
depression, electrocoavulsive shock, subcortical stimulation) follouz the
trial by less than ten seconds {Churover, 1%64; Chorover snd Schillexr, 1964 .

Analegens conditione may govern trace consalidation processes fé;ﬁ%earning
requiring mu1~ip1e trials Mshut, 19647 /6/61 L D
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Other studies, described in greater detail im cur earlier report con-
cern electregraphic recerding and stimulation during disecriminastion lesrn-
isg in animalis, the ovaluatlion of cerebrel uptalke of vadicactive nueclec-
tides and aminoacids under different fuactional states. and the assessment
of mivimal signs of braia damage in humans at differeat ages. 2 major
recent develepment in this connectlor is the elgboratiocn of hypetheses
regarding the neural basis ¢f seusorimotor ceordination.

According “o theee views, voluntary movements are associasted with twe

kinds of neurooel discharges: the clgssical motor impulses descending freom
the cenitrs} Asrvons system to the peripheral musculature, and ap gssociated
discharge {the ‘‘csrellary discharge," see Teuber, 1963, 1964), which ncves
within the central nervcous system from mater to sensory tegicns. preparin

the latter for the changes in peripheral input that result frem executing

Correspondinglv, experimenval arelyses of percepticn im cur laberstories

correlations betwesn motor cutput and
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rigin and maintensnce of ccordination,
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sensory feedback are impliicsted ig the
To test the role of this moetor-sensory feedback, experiments are performad
which introduce some ccomsistent change in relations betweea the perceiver
and his envircpment ‘e.g., displacing spectacles), thus psrmitting the study

£t

¢f readaptation tc such change {'resrrangement experimeants,' see Eeld end

¥roedmsn, 1963). Alternstively, unpredictsble or randem rhenges in releticn
between percefver snd environment can be introduced, ceusing fsilure of adapta-
tion (“disarrangement experiments," see Held end Presdmsn, loc.cit.}. A
sexies of findings bsased on these two types of experimeatstion hes rvecenily
been published [Held and Freedman, 1962 ; Keld and Mikaelian, 1984, in press).
5¢ill mers recent developmente in thie aree include new wars oI de-
correlating motor output and sensory feedbsck, f{a), by imtreducing changes
at the motor erd of the feedback loop, or (b}, bv manipuleting the time re-
lations within the leep. Thus, experiments are in progress shawing decay
in coordination as a predictable result of cheanging the muscular effert rve-
guired for wproducing divected veluntsry movemenis. Similarly, icosses in rate
of adaptaziasn to displacing spectacles can be demonstraters by introdueing

time delave e¢f the crder of 100 msec. ints the moter-gemsory lowp, Euperiments
p I %
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are also in progress exploring the role of stroboscopic illumination

in readaptation to displacing spectacles. The same methods oftinter—
mittent illumination sre empicyed in the rearing of kittens where the
origin rather than maintenance of normal ceordination is under investi-
gation.

Lastly, work comtjnues on exteat and limigs of transfer of sensori-
motor reorganization across sensory modalities, or from ome hand to another.
For instance, it has slready been estabiished that charges in eye-hand
coordination as measured by accuracy of directional reaching movements
wnila wearine nrismatic spectacles is specific to the hand trained,
since it doee not transfer {without additional training) to an untrained
hand.

Other work {described irn the detailed interim repert) includes related
stundies of intersemsory transfer of patterm discriminstion learning {Rudel
and Teuber, 1964, expioratiom of haptic and visual forms of the classical
geometric-optic illusions (Rudel and Teuber, 1963}, experiments on per-
ceptual blanking and metscontrast (Schiller, 1964}, and, quite receatly,
experdments on normal time-perception {Richards, 1964, in press).

Work on learning includes continued experimentation on the role of
recoding in the immediste recall of verbal material by normal adults
{Wickelgren, 1964s,b), and still more recently, an experimental anslysis
oo the influence af "syntactic" structure of verdbal material on perceptien
and recall in two-channel listening {Fodor snd Bever, 1964, in prepa.ation}.

« Devel 1 Comparative Pgychola

Developmental studies are directed at an eluclidation of the origins
of early forms of sensorimotor coordirstion in kittens, monkeys, and human
infants reared under a variety of comditiocns {see detailed report and
Held and Hein, 1963; White, 1963, White et al., 1964, in press). During
the last few months, further normative studies of the origin of eye-hand
coardination have been added {Twitchell, 1964, in preparation).

Couparative studies, contrasting differemt phylogenetic levels, con-
tinue to be comcerned with pattern discrimination learning sad its iatra-
retinal and eye-tc-eye transfer in the goldfish {Ingla, 1964), the work
on kittens already cited, and increasing efforts at defining the per-
ceptual and learning capacities of the most primitive primate {Tupaia
glis), in cowparison with squirrels, stumptail macaques and Rhesus moukeys.
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