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"disintegration" of a social order is not 
necessarily to be interpreted as evidence 
for nonanagenesis in man, nor is it to be 
considered as sufficient grounds for with- 
holding the accolade-if such it is-of 
"Psychozoa" from man. 

CHESTER W. HARTWIG 

Alabama Polytechnic Institute, Auburn 

Dr. Chester W. Hartwig seems to have 
misinterpreted the reason for my protest 
against Julian Huxley's coinage of the 
taxonomic category "Psychozoa" for 
man. His misinterpretation can perhaps 
be traced, at least in part, to an unfor- 
tunate misprint by which my original 
"intersocietal" was altered to "interso- 
cial." I thus was not referring to "the 
radical alteration of social affairs in 
our time" but, rather, to the frightening 
disintegration of relations between na- 
tions and international coalitions, a dis- 
integration that actually threatens the 
very existence of the human species. 
The evolution of man until 1914 may 
well have been one of increasing adapt- 
edness and so-called biological improve- 
ment-hence, "anagenetic"; but one may 
justifiably wonder whether it has not 
been going in the opposite direction 
since that time. Indeed, if one were in- 
clined to coin a bit of the evolutionary 
jargon against which I protest, he might 
will be tempted t.o label man's recent 
evolution "katagenetic." 

WILLIAM L. STRAUS, JR. 
Johns Hopkins University, 
Baltimore, Maryland 

Worms, Dogs, and Paramecia 

The current debate in Science be- 
tween Gelber (1) and Jensen (2, 3) 
concerning the learning ability of para- 
mecia focuses attention upon a new ver- 
sion of an old argument. In a series 
of experiments begun some ten years 
ago, Gelber (4) has sought to discover 
whether Paramecia aurelia can be con- 
ditioned. She employed a typical condi- 
tioned-response paradigm. Following the 
replication of some of her studies, Jen- 
sen has maintained that the data do not 
demonstrate learning but are better ac- 
counted for by chemical processes. To 
clarify her findings, Gelber (1) has 
drawn the analogy between a hungry 
dog approaching a steak and paramecia 
swimming toward food-bacteria. A more 
apt comparison, thinks Jensen (3), would 
be "that of an earthworm which crawls 
and eats its way through the earth, 
blundering onto food-rich soil and avoid- 
ing light, heat, and dryness." The situ- 
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The basic question at issue may be 
stated in more general terms in the form 
of two conflicting hypotheses. (i) The 
hypothesis espoused by Gelber is that the 
ability to learn or to modify behavior 

ation has its humorous aspects. 
The basic question at issue may be 

stated in more general terms in the form 
of two conflicting hypotheses. (i) The 
hypothesis espoused by Gelber is that the 
ability to learn or to modify behavior 

766 766 

with practice is a function of all living 
tissue. It should therefore be demon- 
strable not only in paramecia but in 
other low organisms as well. (ii) The 
hypothesis espoused by Jensen is that 
learning ability is possessed only by ani- 
mals relatively high in the phyletic scale 
and that the behavior of lower forms 
must be accounted for in terms of re- 
flexes, tropisms, and so on-that is, me- 
chanically. Comparative psychologists 
and students of animal behavior will 
recognize in these two viewpoints a 
dichotomy which has existed in one form 
or another for centuries. Sometimes it 
has been given a religious flavor, the line 
being drawn between man, who possesses 
reason, a soul, and other high powers, 
and animals below man, which are lack- 
ing in one or more of these attributes. 
Such great names as those of Aristotle, 
Thomas Aquinas, Descartes, and Jasques 
Loeb have been associated with this 
problem. 

Perhaps more to the point in the pres- 
ent controversy is the citation of relevant 
literature on the learning (and nonlearn- 
ing) of lower organisms. It appears not 
to have occurred either to Gelber or to 
Jensen that they might have bolstered 
-their cases in this way. Day and Bentley 
(5), for example, have reported that 
they got learninglike behavior in para- 
mecia in a situation which was entirely 
different from that of the Gelber experi- 
ment. The Day and Bentley study was 
duplicated by Stevenson Smith (6), who 
supported the major findings in almost 
every detail. Learned avoidance re- 
sponses to heat, cold, and ultraviolet 
light have been observed independently 
by Bramstedt (7), Soest (8), and 
Tschakhotine (9). A different type of 
investigation, by French (10), gives 
seemingly unequivocal evidence of trial- 
and-error learning in paramecia. Appro- 
priate controls ruled out any question 
that the change in behavior with re- 
peated trials might have been due to 
chemical effects or to fatigue. -_ 

Reported examples of learned be- 
havior in other primitive organisms also 
bear upon the argument. According to 
AWarden, Warner, and Jenkins (11), the 
common marigold, which opens to light 
and closes to darkness, can be "trained" 
to a particular rhythm of opening and 
closing by repeated exposure to alternat- 
ing light and dark periods of the de- 
sired frequency. Gibbs and Dellinger 
(12) noted activity in Amoeba proteus 
which they considered to be learned, and 
Mast and Pusch (13) succeeded in train- 
ing Amoeba to make an anticipatory 
avoidance response to a beam of light. 
In describing the research of N. N. 
Plaviltschikob on the conditioning of 82 
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colonies of infusoria, Carchesii lachmani. 
Razran (14) has referred to this work as 
"the most extensive single experiment in 
the conditioning of any organism." 

These studies constitute a considerable 
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mass of evidence in support of the Gel- 
ber interpretation-evidence which can 
hardly be brushed aside. The negative 
examples (and there are some) I will 
leave for Jensen or for someone else. In 
the light of such observations, however, 
one wonders if there is any logical or 
biological reason why paramecia should 
not be capable of forming simple asso- 
ciations. Could it be that the opponents 
of this view are, unwittingly motivated 
by their own anthropocentrism or by an 
emotional bias that this "just ought not 
to be so"? 

As for the worms, there is plenty of 
evidence that they, too, can modify their 
behavior with practice. If Jensen's allu- 
sion to them was meant to imply that 
they are unable to do so, it was ill-ad- 
vised. One of the classic experiments in 
comparative psychology is the demon- 
stration of learning, retention, and nega- 
tive transfer in the manure worm, Allo- 
lobophora foetida, by Yerkes in 1912 
(15). In 1955 Thompson and McCon- 
nell (16) successfully conditioned the 
planarian, Dugesia dorotocephala, and 
Schmidt (17) has shown that two other 
species of worms, one of which was the 
earthworm, Lumbricus terrestris, can 
readily learn a single-unit T-maze. Other 
studies of learning in earthworms have 
been published by Robinson (18), 
Bharucha-Reid (19), and Arbit (20)- 
the latter in 1957. Of course the earth- 
worm avoids light, heat, and dryness, as 
Jensen points out. But dogs-and even 
human beings, I might add-have been 
known to display avoidance behavior in 
situations where electric shock, excessive 
heat, or other noxious or damaging 
stimuli are present. 

W. N. KELLOGG 

Department of Psychology, 
Florida State University, Tallahassee 
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The American Association of Bioana- 
lysts, recently affiliated with the AAAS, 
is a scientific society formed in 1956 by 
a merger of the National Association of 
Clinical Laboratories and the Council of 
American Bioanalysts. Its membership is 
composed of those engaged in the ana- 
lytical fields of biological sciences, either 
as bioanalysts or as teachers of the sci- 
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I Windowless Flow Counter pro- 
vides maximum sensitivity for 
counting solid samples which 
emit very soft radiations. Com- 
mon examples are counting alpha 
particles or low energy betas 
from isotopes such as carbon-14 
and sulphur-35. 

9 The sample is introduced direct- 
ly into the counting chamber. 
There is no window of any sort 
interposed between the radio- 
active material and the active 
counting volume of the chamber. 
Full 2 7 geometry is achieved. 
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Flo-Window Counter is used 
primarily for beta counting. 
Sensitivity for low energy radia- 
tion is slightly less than with the 
Windowless Flow Counter, but 
greater than with sealed counters 
using the thinnest possible mica 
windows. The very thin plastic 
window prevents undersirable 
effects sometimes encountered 
with internal counting. 

j Where adverse sample factors 
might cause erratic windowless 
counting, the Flo-Window 
Counter should be used. Ex- 
tremely good reproducibility and 
stability can thus 
be achieved with 
only a slight loss | 
in sensitivity. \ 
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