Timorous Suggestions for a Tentative
Hypothesis of Neural Action

KELLER BRELAND AMD GRANT EVAMS
AMIMAL BEHAVIOR ENTERPRISES, INC.
HOT SPRINGS, ARKAMSAS

The notions of broin functioning described here
are based upon o system of thought elaberated
elsewhere!, a systern which in essence constitutes
a new foermat for the behavioral sclences. While
admittedly quite speculative and arising from a
position of relative ignorance of the details of
neurcanatomy and neurophysiclogy, this view of
neural aection is based upon rather considerable
experience of varied behoviars in many vertebrate
species. It differs from the 5-R format in the follow-
ing impartant wayss

(1) We believe thot the 5R paradigm missed
the main fermat of behavier, and of nervous
action, namely, the internal activation of the sys-
tem and the sequential flow of configurations —
the neural channel complexes and their reflection
in muscular configurations.

(2] Because of the peculiar evolution of the ver-
tebrates, their nervous system is fundomentally
designed for internal activation, with the opera-
tion of external “stimuli” coming as an “improve-
ment patent” on the older ways of functioning.
The newer parts of the nervous system are built
upcn and can be said to be in the service of the
older parts.

{3} The nerveus systemn is hierarchically arrang-
ed, in accordance with it avalutionary histery. The
functional properties of neural action {(and of be-
havior sequences) differ os sequences progress
from the new to the old. The flow is normally in
this direction, from neoteric to primal,

{4) The relative contribution of inputs from
various sourcas — internal, propricceptiva, and
external — waries at the diffarent evelutionary
levels, with the older pertions respoending more
to purely internal inputs and the newer portions
depending more on external inputs,

1 In “A Matural Format for Psychology®. a presentation at the 1942
Amarican Paychological Association meetings.
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(5) Behavior, indeed, all organismic activity,
whether 8" or “R", has only to do with the effort
of the organism to complete interrupted sequences
of behavior — usually interrupted by the insalu-
brious environment of the ordinary vertebrate —
and to return to a condition where the primni 58—
guences can fire off to completion. Beth "S" and
"R" are subsidiary categories, and in the nervous
system all data are reduced to commen processes —
the pulse flow, the neural cell functions, whatever
changes occur at the synapse, the reconstitution
of the pulse in the past synaptic neuron.

{6) The end point of any particular behavioral
or neurological process, regardless of where the
inputs come from, must result in an output that
has, in its next step, a similar if not identical ac-
ceptor pattern — thus the basic action bescomes
the spatial, architectural, and probably temporal
matching of channel configurations to input ac-
ceptors. The degree of match governs the next
step in the eloborated chain reaction.

{7} Preoccupation with musculature may be un-
founded ond unprofitable. The system is basically
a chemical one, and chemical steps are interposed
at all points. Behavior as @ movement pattern is
not the fundamental. This feature has heen seized
upon becouse of the properties of the observing

organism itself.
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We assume the conventional architecture and
known processes of the nervous system, and we
make the fallawing guesses, postulates, etc., con-
cerning newral functiening and behavior:

In contradistinction to the “S-R” notion that the
organism’s behavior is initiated and coerced by
an external environmental stimulus, we bass our
conceptual framework on the notion that the ap-
petitive behavior of the organism is initiated inter-
nally, in the central primal regions of the brain.
(3ee diagram.)
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4' and 4 are centers representing primal fune-
ticns which cannat take place beecause they are
interrupted or blocked at B. They might represent
centers for digestive processes, for example, in-
terrupted because there is no food in the digestive
tract, In a primitive organism, 4 to 4 can fire
without de]qy becouse the environment is such
that these processes can take place immediately
and effectively,

A eenter is not an all or nothing concept. The
degree to which neural action can be considered
to have the properties of a center is the degree to
which o certain sequence of neural configurations
will take its course from an unpatterned input. In
other words, a cumplete center would be & neural
structure that would run its course regardless of
the pattern of input.

1, 2, and 3 are centers for neural (and muscular)
action of more recent evolutionary erigin, and the
order of newness proceeds according to the arrow,
1 being newer, etc.

Ey, EZ" and E; are environmental inputs {note
that they eeme into the relatively more primal
areas and loap back out toward the neoteric tissue)
appropriate to each center.

When 4' is octivated internally because the
complex environment does not provide the con-
ditions necessary for the completion of its biclegical
processes to culminate in 4, pulse channels are
generated, here called C channels? (heavier shad-
ed chonnels marked C,;, Cs, C3) which in essence
eotnb or scan the brain for input acceptors which
will allow the centers to fire on to 4.

If the C circuit or channel converges with or is
eenverged upon by a euvitable input E from the ex-
ternal world (and alse by P, the propricceptive
feed forward from the previous center), the system
will proceed from center fo center, fwo or more
inputs to a synopse probobly being necessary for
the firing of the postsynaptic neuron.

The C circuits presumably comb the primal areas
first — for example, if the € channel from the 4
center encountered E, (the presence of food in the
movth) 3 could then fire — the organism would
swallow. If E; is absent, combing must continue

C chanpels are o named for “cenfrifugal” and ‘““centripetal”,

2
etymologically Indicating aclien from the center to fhe periphery and
returning. The C rmay also stand for covert behaviar.

(the temporal order iz not necessarily fixed or
necessary — it could happen this way, but many
C circuits are of course active at once). If Eq is en-
countered, (presence of food in a dish, say), 2 may
be fired (the animal will pick it up). This gives us Pg
plus E; which allows 3 to fire — the animal will
swallow. But if all this fails, perhaps E; will be en-
countered — the sound of food falling inte a cup at
the end of the box. Center 1 will then fire — the
animal will locomote, pick.up the food, swallow,
and the digestive process can resume. Mote through-
out that the presence of one active channel tends to
facilitate another.

Mote that the C channels continue on back into
the primal areas (broken lines) and effer means
of possible “short circuiting” which can occur any-
where along the line. They also connect centers,
There moy be many other internal circuits not
specified and many may impinge upen one center.
This points to the relative insignificance of ex-
ternal inputs in many kinds of behavlor.

The C channel complex is perhops the most
fruitful part of this whele conceptualization, and
we assume the following properties of C channels:

{a) C channel: emanate from the primal areas
of the nervous system, comb toward the neoteric,
and return.

{b) C chonnels valve the senscry input from
the external warld.

{c) Increased drive increases the activity of C
cireuits or channels, or put otherwise, activity of the
C circuits is increased by drive.

{d) € channels themselves are conditionable,
and In arousal they go by preference in channels
already conditioned.

{e) C channels are variably conditionable, as
are all other circults — it fellows thot some C cir-
cuits are unconditionable and uncommitted.

{f) Strong channels (better conducting channels)
divert er draw in upon themselves impinging weak-
er channels. This is known as the principle of con-
fluence. Thus the C channel may pllot or “caprure”
the sensory channel, or the sensory channel may
pilet or eapture the C channel.

{g) C channels con account for covert be-
havior, spontanecus regression and spontanecus



recovery, incentive motivation, hallucinations, il-
lusions, Gestalts, “good figure”, memory retrieval,
and so on.

(h) The interdynamics of different channels
are different in portions of the nervous system
which differ in phylogenetic oge. The properties
ore correlated with their evolution, the mode of
action differing in the oider portions. The propor-
tion of detenmination from warious seurcss of in
put varies from one phylogenetic level to ancther.

(i) The impingement of the various channels
incr=ases in the neoteric part of the nervous system,
with thz channel structure in the primal portions
being relatively discrete. This is borne out by the
general notion of drives. Food getting has a cer-
tain fairly discrete channel complex in the primal
system, as does reproduction, escape, etc. It is
also borne sut by the fact that advanced organisms
have available under one drive more of the re-
sponse patterns normally characteristic of another
drive, while lower organisms whe are short on
neoteric tissue do not have this communication be-
tween their various drive systems — their whole
nervous tlssue s mure al a primal level and there
is less impingement of organized channels in the

neryous system.
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Following are additional hunches or statements
concerning neural action in general:

. In appetitive behavior, the nervous system
is activated internally, particularly at first, with
the external inputs acquiring their control later.
This is indicated by vacuum octivities, nocturnal
emissions, hunger pangs, the foct that the contri-
bution of external stimuli increases with oge in
the growing organism — as in toilet training, for

El:rnrnpl-ﬂ-.

Il. The activation proceeds from the old to the
new; the primal part of the system is activated
more by the internal channels than is the neoteric
part of the system, but in the evolved vertebrate,
the primal end is prevented from firing its sequen-
co=s unfil the controlling inputs corme from the out-
puts ef prior more neoteric sequences.

Ill, The system is conceived to be “treed owt”
from the primal toward the necteric, with the
neotaric having a greater fine structure, more
variety, or degrees of freedom. Integration takes

place from the neoteric to the primal, with the
convergence of external and other circuits. This is
indicoted histologically and alee borne out by such
facts as the loss of pattern discrimination in able-
tion experiments,

V. Cenditiening is defined as the conneciing of
neural channel complexes by diverting other chan-
nels into them. Extinction is defined as diverting
channele aut of a :ornplr:x. Hewever, Ihc-f may =still
connect with other channels. Conditioning and ex-
tinction are only partially inverse processes. The
relative conditionability and relative permanence
of channels, and the notion that extinction con-
ditions diversionary channels, account for many
hitherto puzzling phenomena of conditioning and
extinction.

V. Meural channel complexes differ in their con-
nectability er prebability of conduction. This sim-
ple ossumption would seem to abolish once and
for all the hoary old dichotomy of “instinct” versus
“learning”. Channel complexes (behavior potterns)
come with all degrees of learnability (connectabil-
ity). So-called “unconditioned reflexes”, “instincts”,
"unlearned behaviars”, ete., ara merely channel
complexes that hook up very readily; “imprinted”
responses, somewhat less so. All this alse fits in
with the observed facts that well learned activities
take on instinctive choracteristics — also that well
learned activities require less of the external input
in order to make the system behave in o particular
fashion. The implications of this highly likely as-
sumption of differential connectability, for conven-
tional psychelogical theory and for scientific strate-
gy, are considerable,

VI. The most connectable channels are the first
to be connected and are at the primal end of the
systermn. The most connectable channel: are oles
the most permanent. As a corollary, the newer con-
nections are the first to be undone. These assump-
tions explain why the organism is born "ready to
go” in his particular ecological niche,

* * *

While space does not permit detailed eloboro-
tion, with this new format for the design and fune-
tion of the nervous system, and with this small
number of seemingly creditable assumptions, a
great moss of empirical observation seems to be
reasonably well accounted for.,



