vironment, it will find the darkened
area more and more rapidly. The fact
that it passes through the light beam
does not in itself necessarily constitute
an instrumental response on the part
of the planaria. Rather it cuts the light
beam because that is where the animal
has consistently found the darkest area.
Finding the darkened area is further
facilitated by placing a small Plexiglas
block over the photoelectric beam.

Very simply, the question is raised
as to whether the animal is making a
definite response which characterizes
operant conditioning or is the animal
seeking a given, small area that is dark-
ened when it gets there. The latter in-
terpretation would appear to be the
more accurate of the two.

I wish to commend the author and
his supervisor for their determined ef-
fort to quantify objectively the behavior
of planaria. Efforts of this caliber will
eventually resolve the issue of condi-
tioning in planaria.

EpwarD S. HALAS
Department of Anatomy, University
of California Center for
Health Sciences, Los* Angeles

Halas has suggested that there are
two possible interpretations for the
results of my experiment. (i) The ani-
mals were “making a definitive response
which characterizes operant condition-
ing.” (i) The animals were “seeking a
given, small area that is darkened when
[they] get there.” I would like to pro-
pose that the second interpretation is
identical with the first, that the pro-
cedure of operant conditioning was
correctly applied, and that there was
evidence of successful conditioning.

The procedure of operant condition-
ing involves the presentation of a re-
inforcing stimulus immediately after the
emission of a given response. Condi-
tioning is said to occur if, and only if,
the response then increases in rate of
occurrence, magnitude, or relative fre-
quency, or decreases in latency, as a
consequence of this operation (). In my
experiment, the reinforcing stimulus
was the termination of the bright light,
and the response was clearly defined
as the planarian’s passage through the
photocell beam. As one of the mea-
sures of conditioning, it was found that
the latencies of response for several of
the subjects showed a marked decrease
under this procedure.

The second interpretation is essen-
tially the same as that given above. The
form of the statement could be used to
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describe any operant conditioning ex-
periment. A rat “seeks” a lever and is
rewarded after it presses the lever. In
fact, one could easily imagine a rat per-
forming in a similar manner to the
planarian: interrupting a photocell
beam to turn off an intense overhead
light. Although Halas makes no specific
mention of taxes or kineses (2), he may
be implying that the results can be ex-
plained in terms of these reactions. Un-
der this assumption, one would expect
a uniform pattern of response through
the whole session. It was observed, how-
ever, that there were progressive
changes in response rate indicative of
a learning process.

RicHARD M. LEE
Department of Psychology,
University of Maryland, College Park
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2. A taxis is a directed orientation reaction, such
as the motion of a planarian away from a
light source (negative phototaxis). A Kkinesis is
an undirected locomotory reaction which de-
pends upon the intensity of stimulation.

Citations in Popular and
Interpretive Science Writing

Why is it that so much otherwise
excellent “popularized” science writing
lacks an essential ingredient, a lack
that minimizes its lasting value? I have
found that scientific publications can
be qualitatively evaluated into those
which include bibliographic citation
data and those which do not. Scientists
frequently are stimulated to order pub-
lications cited in articles. Is the exclu-
sion of citations a tradition among
journalists who prefer to withhold
sources of information so as to prevent
others from tapping these same sources?
Librarians and scientists spend hun-
dreds of hours tracking down precise
literature citations which are missing
in articles published in otherwise rep-
utable publications like Scientific Amer-
ican, the New York Times, or The Sci-
ences—a task that could be eliminated
if brief but complete citations were
given. This is certainly false economy
and annoying.

As citation indexing becomes more
widespread, full citations will become
more important (7). In the meantime
there is more than adequate justifica-
tion for including the elusive volume,
page, and year (2). References to “the
latest” or “a recent” issue of Nature or

Science are particularly frustrating!
This practice is particularly irksome
as authors rarely fail to give complete
citations for references to their own
publication—a form of bibliographic
narcissism.

I have protested in vain to Scientific
American, International Science and
Technology, and the New York Times.
The popular British journal New Sci-
entist frequently but inconsistently gives
the complete pertinent literature refer-
ence. Science News Letter is equally
inconsistent. The new British newspaper
Medical News is laudably more con-
sistent.

The exclusion of citations, of course,
is a far more serious shortcoming than
the abominable practice of dispersing
the author’s biography on one page and
the bibliography on another. The bib-
liography, of course, in no way re-
sembles the list of pertinent journal
citations upon which most interpreta-
tions and reviews are based. The sci-
ence writers, the people who translate
English to English, ought to realize
that busy scientists and students depend
increasingly upon these translations as
a means of retrieving scientific infor-
mation. In his more objective role the
science writer reports, hopefully, all
aspects of new fields, including his-
torical background and all known di-
vergent viewpoints.

In connection with the foregoing
remarks, I believe that it is false econ-
omy to eliminate titles of journal ar-
ticles in references cited in Science.
This useful “redundancy” mnot only
could do away with the need for many
interlibrary loans but also would sim-
plify the writing of papers, since one
frequently must incorporate the title of
the cited article in an unnecessarily
long sentence. I would be perfectly
willing to have such information given
in five-point type—if space is really
the problem. In view of the recent
President’s Science Advisory Commit-
tee recommendation (3) on the use of
fuller, more exact titles, it is borrowing
from Peter to pay Paul when you dis-
card them.

EUGENE GARFIELD
Institute for Scientific Information,
33 South 17th Street,
Philadelphia 3, Pennsylvania
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