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Each week for the past seven and a
half years, we have published in Current
commenContents”
(CC@) personal
taries by authors
of Citation Classics ‘M .1,2 In

Papers

Citation

these

~ommentane5,

au.

thors of high-impact work discuss the
roles they and their coworkers played in
the evolution of their milestone papers
and books. They also offer opinions on
why their work proved important.
We
have now published more than 1,800 of
these commentaries.
We are often asked how these commentaries
are selected,
Ideally,
we
would like to have published a commentary for every highly cited classic—certainly those among the top thousand.
We would also want a fairly even representation of the classics from each major
discipline or research specialty. In reality, however, a number of pragmatic
considerations
prevent us from achieving the ideal. This is an important point
to keep in mind.
Citation C[assics have been the basis
for at least one study of scientific productivity. For example, E.O. SchulzDuBois recently published an interesting
analysis of the Citation Classics published by German scientists.s While his
conclusions
about the quality of research in postwar Germany
may be
valid, we cannot be sure that our “sampling” is random. It is quite possible that
we might have selected more foreign scientists had we emphasized selection by
journal on a country-by-country
basis. I
hope we have been unbiased, but in reviewing our selections to date we certainly could not claim that each country
is adequately represented.
The fact is that we use citation frequency as the first criterion in selecting
Citation Classics candidates. This almost
invariably leads to articles published in
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the well-known international
journals.
As reported earlier, we have identified
about 2,000 papers cited over 500 times
in Science Citation Index m (SCZE’ ). Table 1 provides a frequency distribution
for articles cited between 1961 and 1980.
We have invited most of the first authors of the 1.000 most-cited papers to
write commentaries.
About 40 percent
of them have done so. A small percentage have explicitly refused our invitations. However,
we don’t know how
many simply failed to receive our invitations. Many authors moved long before
our invitations were mailed. Occasionally, we used the address provided on the
original paper. Many authors have died
or are in retirement. One of my own professors, now 90, wrote that he no longer
writes papers. We are systematically attempting to send invitations to coauthors, or other colleagues who might be
in a position to comment on the highly
tired work. This essay, and new letters
we are sending out, are intended
to
facilitate location of at least one qualified commentator.
The 100 most-cited
papers for the
period 1961-1982 are provided in Table
2. The asterisks indicate those papers
that have been featured
as Citation
Classics. If you are an author of one of
the “missing” papers, please consider
this an open invitation to write a commentary. If you were a colleague of any
of the deceased authors, and if you are
willing and able to write 500 words about
the topic, please contact me. The benefits to students, historians, and others
would be significant. These commentaries provide insights into the process of
discovery that cannot be obtained by
simply reading the original papers.
In future essays, we will catalog the
Citation
candidates
for
additional

concerted effort to obtain commentates
for the most-cited paper in each specialty journal. As a result of this policy, we
have identified hundreds of “small fie[d”
papers and journals. Unless we did this,
papers from the superstar
journals
would predominate.
While we could
easily have justified
selecting
many
more, we have so far published only
30-35 classics from journals like PNAS,

Citation frequency distribution for papers
in SC~ , 1961-19S0. A=number
of citations.
B =approximate
number of items receiving that
number of citations. C=approximate
percent of
the entire SCI file.
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Table 3 provides a partial list of the
more than 500 journals that have been
represented in Citation Classics to date.
Space considerations
forced us to limit
this list to those represented by three or
more commentaries.
Thus, it includes
many well-known,
superstar journals.
However, this almost defeats the point
of the listing, which is intended to show
that small fields are represented by journals such as Nursing Research, Economand Public Administration
ic Geology,

2:0
2,9
3.4
8,8
23,7
58.2

19,2W,93.I
“equals <.01

percent

of tolalSC[file.

1961-1980

While any paper cited over 400
times will probably qualify, citation frequencies will vary from field to field. A
paper from the Journa[ of Symbolic
Logic that has been cited over 50 times is
a classic for that small field. This does
not prevent superstar papers in small
fields that have wide multidisciplinary
impact. Commentaries
on a well-cited
review paper in even a relatively small
discipline may tell the rest of us much
about the early development
of that
field.
To facilitate selection of candidates,
we have created many files at ISI@ . One
file provides a list of about 200,000
papers that have been cited over 50
times. For many high-impact journals,
that threshold is quite low. Since these
are frequency-ranked
lists, the number
of papers in each rank for a particular
journal can tell us something about its
size and just how unusual the citation
frequency is.
In recent times, we have accumulated
multi-year impact data on most journals.
These data confirm that the lifetime citation expectancy
of articles in certain
journals will exceed 100 citations.q Articles published in the Proceedings of the
Classics.

National Academy

of Sciences

of
the
American
Lancet,
Psychologi-

Review.

A key factor which has tended to distort journal and field representation
is
the arbitrary decision to treat the articles
published in journals covered in each CC
edition as a “separate” population
of
papers. By publishing one classic each
Biology & Enweek in CC/Agriculture,
vironmental Sciences, we in fact have an
overrepresentation
from plant science.
Considering the number of papers published in biochemistry and other life sciences, we could easily justify four or
more Citation Classics in CC/Life Sciences (CC/LS) each week. Similarly, the
Tech distribution for CC/Engineering,
and CC/
nology & Applied
Sciences
Physical,
Chemical
& Earth Sciences
is distorted.
In order to
(CC/PC&ES)

reduce this bias, we recently reduced the
number of engineering papers. This has
irritated some readers. In addition, we
found that it was difficult to convince
engineering
scientists to write about
their classic papers. Furthermore,
in engineering,
as in the social sciences,
books rather than journal articles are
often the classic or primordial publications. Even a few technical reports surfaced, as would patents if we searched
for them.
When I first read the Schulz-DuBois
paper,s I found it hard to believe that
more papers from Chemische Berichte

(PNAS),

will reach that figure after 20 years. In
fact 2,400 papers from PNA S have already been cited more than 100 times,
In order to obtain as wide a representation of journals as possible, we made a
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and other German
journals did not
qualify. But clearly, the heyday of the
Berichte was in the years before World
War II. Undoubtedly,
had we been able
to gain access to our 1955-1964 data
much sooner, we would have identified
many more German papers of earlier
vintage.
Table 4 lists the publication dates by
decade of the 100 most-cited
papers.
Now that the 1955-1964 SC1 has been
published, we can identify many of the
earlier classics. Although, in some cases,
40 years have passed since original publication, we hope many of the authors will
still be available for comment. If not, we
may solicit a commentary
from a colleague as we did in the case of Karl G.
of the
Jansky’s paper in Proceedings
IRE,5.6

Contrary
to widespread
belief, the
most-cited paper in a particular specialty
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does not always turn up in a specialist
journal. The primordial articles in many
specialties will turn up in a multidisciplinary journal like Nature or Science,
or in some general medical journal such
as New England Journal of Medicine or
Lancet.
Having selected a highly cited
paper in a specialist journal, we often
find that the author mentions another
paper that is clearly the primordial one
for that topic. While the commentary
submitted concerns the most-cited paper in the leading journal of its field, it
would not be fair to ignore other important papers, often cited more frequently,
which appeared in another journal. In
such cases, we invite the author of the
other important paper to write a commentary. We have found that the authors themselves often prevent unfair selection because we encourage them to
mention those papers that had an impor-

Chronological
distribution
of publication
dates of the IGU most-cited articles. A= publication date. B = number of papers.

Table 4:

A

B

1920s
1930s
I940s
195&
1960s
1970s

1
5
8
28
41
17
1(Y3

As of 1984, more than 500 different
journals and 129 books have been represented in Citation Classics. Consider that
there have beenat least 20,000,000 papers published, and at least 10,000,000
of them since 1950. Therefore, there are
at least 10,000 candidate publications if
we limit our selections to one for each
1,000 published. If we continue to publish about 300 per year, it will take 34)
years to cover another 10,000.
Since I would like to benefit from
reading at least another 5,000 over the
next decade, we will have to do something to accelerate the process. An expansion of the Citation Classics feature
in CC/LS and CC/PC&ES is one obvious
solution. Another is to create a new supplementary publication called the “Journal of Citation Classics. ” Yet another is
to publish commentaries
in other journals. There is always the danger of too
much of a good thing, but considering
the size of the scientific enterprise, we
have only scratched the surface. Derek
J. de Solla Price used to talk about the
“Journal of Really Important Papers. ” I

think he might have accepted the “Journal of Citu tion C/assics” as a compromise
for the science historian, if not the working scientist.
We are also planning to publish collections of Citation Classics in separate
volumes
as interesting
models
of
discovery, While collections
of highly
cited papers may not provide a uniform
selection of the “best” in any field you
care to mention,
they do provide an
amazing
sample
of high-impact
research. Although certain journals do
have their usual expected list of methods
most do not, as can be
classics,
demonstrated
by an article-by-article
examination of the classics for many leading journals.
It has been some time since we have
published a list of the all-time Citation
C/assics.T.~ Most of the papers in Table 1
have been mentioned
before, in one
essay or another. No need to comment
further on the ubiquitous anomaly of the
Lowry method.g However, since we last
looked at the top 100 back in 1974, a
number of newcomers have turned up.
Of the original 1974 list, only 44 of the
same papers appear in Table 1. Two asterisks (** ) indicate that the paper d~d
not appear in the earlier list. This is a
rather large shift. It remains to be seen
whether
the remaining
group of 56
classics turn up in our future lists. Old
classics rarely die, They don’t even fade
away. What makes them so different
from papers that are “obliterated” is part
of the exciting dynamics of the human
process we call research.
C19S4 1s,

REFERENCES

1, Garffeld E. Introducing

the human side of scientific reports. E$mys OJ’an
1S1 Press, 1980. Vol. 3. p. 1-2.
--------------- Citation Classics—four years of the human side of science. EmayJ of an information
scienfi$f.
Philadelphia: 1S1 Press, 1983. Vol. 5. p. 123-34.
in/ormafion

2

Cifafion

wien[isf.

Cbsic$:

Philadelphia:

3. Schulz-DuBok E O. Arbeiten deutscher Wissenschaftler, die weltweit am hiufigsten zitiert wurden.
(The most frequently quoted publications by German scientists. ) Umschau 84(1):21-5,
1984.
4. Getter N L, de Cad J S & Davfes R E. Ltietime-citation
rates to compare scientists’ work.
Sot. Sci. Res. 7:345-65, 1978.
s, hiaky K G. Electrical dk.lurbances apparently of extraterreswial origin, Proc. fRE 21: {3S7-98, 1933.
6, Hey J S. Citation Classic. Commentary on Proc. IRE 21: 13S7-98, 1933.
Current Contents/Engineering.
Technology & App/ied Sciences 15(23): 16, 4 June 19S4 and
CC/Physics/, Chemiccd & ,brfh .fcience$ 24(23): 16, 4 June 1984,
7. Garfkld E. Selecting the all-time Citation Classics. Here are the fifty most cited papers for
1961-1972. Essays of an in~ormation
wienfist.
Philadelphia:
1S1 Press, 1977. Vol. 2. p, 6-9.
8. --------------- The second fifty papers most cited from 1961-1972. Emays of an information
xienfi$f.
Philadelphia: 1S1 Press, 1977. Vol. 2. p. 21-5.
9. --------------- Citation frequency as a measure of research activity and performance. E~says of an
in~orrnafion
scienti$[. Philadelphia:
1S1 Press, 1977. Vol. 1. p. 406-8.

181

