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1111974 the Science Citation

journals of scien6x*

Index@ (SCI@) cuvered ubout 401,000 urticks
und commutlicutions in 2,443 scictttiJic ond techtlicul .jc~urttu[s. They cited
ubout 3.2 million d(~ferent publications un uveruge o/ ’l. 8 times euch. [It this
urticle some results oJ”un utliilysis oJ’ more thiin .5 mil[iw citutions it! the
rcferetzces qfjournui <irticlcs iticiexcd, for the Xl iu 1974 urc presctltcd uttd
utt uttempt is mude to intcrivet those results it! the light vjun eurlicr .stlidy
0/’ 1969 citutious.

The basic information recorded in

the SC1 for citing and cited papers is a

“condcnscd citation. ” It gives first

author, year, journal, volume, and

page. The citing—cited pairs can be

sorted and subsorted in various ways,

as one’s interests dictate. Sorting by

cited author produces the Citation
Ittdex section of the SCI. Sorting by

citing and cited journals produces

the two major sections of the Jozzrrzal

Citation Report~ m fJCR ‘M).
ISl” ‘s Jourmi Citation Reports k

an index of journal-journal links
based on a grouping and summation

of condensed citations using journal
rather than author as the primary

sorting key. A preliminary JCR,
based on an analysis of 1969 re-

ferences, 1 appeared in 1972,2 This

year the JCR became a regular

section and volume of the SC]. 3 It is

the sour-cc of the 1974 citation data

discussed here.

In this report 1 have used two

indicators of journal signiflcancc:

total citations and impact. The first

is simply the number of times a

journal ;\;is cited in 1974. lmpfict,

on the other hand, is a mctisurc of
the relationship hctwccn citations
and articles published. For this re-

port, impact w’as ca[cu]atcd by di-

viding the number of 1974 citations

of 1972 and 1973 artic]cs by the

nunlbcr of at-ticlcs published in 1972

and 1973. For example, the 817 ar-

ticles published in 1972 and 1973 in
thcJourna~ of Moiecular Bio[ogy were

cited 6,129 times in 1974. The impact

of the journal is therefore 7.>02.

Fig. 1 (u) lists the 206 journals

most cited in 1974. Fig. l(h) lists an

aciditiona[ 78 journals whose 1972

and 1973 articles only-rather th~n

articles ot tiny and ali years, as in

Fig. l(a) —were highly cited in 1974.
(The total of 284 journals in Fig.

I (a and 4) corresponds to the

number of journals listed in Fig.

2 (a and b), which have impacts

greater than 2.) ]n most cuscs (bJ”/o)
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Fig. la, Journals most highly cited in 1974. Journals are listed in
descending numerical order of total citations in the references of
1974 issues of journals processed for the Science C’i/ation Index.
A: rank in terms of total 1974 citations. B: rank in terms of
total 1969 citations. C: total 1974 citations. D: 1974 impact.
E: total 1974 citations of 1972 and 1973 articles. F: rank in
terms of 1974 citations of 1972 and 1973 articles. An asterisk
before a journal title indicates that counts for sections, retitled
continuations, translated versions, and so on, have been
combined with those for the original; the number in parentheses
after the journal title indicates the number of such sections,
and so on, that went into the combination, including the original.
b, Journals whose 1972 and 1973 articles were highly cited in
1974. Journals are listed in descending numerical order of total
1974 citations of their 1972 and 1973 articles. Journals ranking
higher in this respect will be found among the journals listed
in Fig. Ia. See the legend of Fig. Ia for significance of the
column markers. An asterisk before a journal title indicates
that counts for sections, retitled continuations, translated
versions. etc., have been combined with those for the original;
the number in parentheses after the journal title indicates the4

W number of such sections, etc., that went into the combination,
w including the original. The datp of a journal-s inauguration
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Fig. 3 Significant journals in three scientific specialities. Each
list gives Journal, (A) total 1974 citations, (B) impact factor,,
(C) Io!al 1974 cltauons of 1972 and 1973 articles, (D) number 01
1974 articles. Journals are listed in alphabetical order. The
botany journals include all with more than 600 citations or an
impact greater than 1. The astronomy/astrophysics journals
include all with more than 400 citations or an impact greater
than 0.8. The mathematics journals include all with more than

500 citations or an impact gxeater than 0.5.
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these journals began publication in
the 1960s and 70s. Older journals
Iikc the Compres Rendus rank well
in Fig. l(a), mainly because there is
so much that can becitcd. Fig. l(b)

is a needed supplement to the list in
Fig. l(u), since the journals have
high current citation but lack histor-
ical mass to push them up into the
top of a list ranked by total citations.

Figures 2 (a and 4) show the 284
journals with impacts greater than
2. Fig. 2(a) lists 206 primary jour-
nals. Fig. 2(b) lists 78 review jour-
nals: the impact of review jou~nals

is generally higher than that of
primary journals.

Figure 3 lists journals that
rank highest in citation and im-
pact for three specialties: mathe-
matics, botany, and astronomy / astro-
physics. The differences in average
impact and citation between the
three illustrative categories indicate
why comparisons between journals in
dit’{i’rcmt specialities may be in-
vidious, For example, it would be

foolish to conclude merely on the

basis of citation counts that Astro-

physical Journal is a “better” jour-
nal than Annuls o~Ma~henru~ics, or
to hypothesize without a great deal

of study which serves its own field
“better.”

Variation from field to field is

determined by the interplay of sev-
eral Pactors. Perhaps the most im-
portant is the average number of
references pcr paper in the field.4
In general, mathematicians cite less
than half as many papers as do bio-
chemists. Engineers on the other
hand cite books as heavily as jour-

:11s, as do social scientists. Fur-

thermore. calculation of impact
based on 1972 and 1973 publications
is bound to affect the impact of
journals in a field like mathematics,
}vhcre citation of older literature is

far more common than in others,
Thus, the impact of mathematics

journals would be higher if calcu-
ksted on the basis of 1970 and 1971
publications.

It seems necessary to point out
the obvious, as I have done in pre-
paring Fig. 3, because one short-
sighted criticism of the JCR has
been that its listings and rankings
are undiscriminating. One can get
from the JCR information on jour-
nals within disciplines for intra-
disciplinary comparison. None of
the mathematics journals listed in
Fig. 3 was cited enough to appear

in Fig. 1(a), but the citation counts
ond impact factors show plainly that
the two leading mathematics jour-
nals are Transactions of the A meri-
ran Mathematical Society (on the
oasis of total citations) and Acts
Mathematical (on the basis of im-

pact). In both citation and impact the
~verage mathematics journal ranks
lower than the average astronomy
jr botany journal.

If one wishes to add to a general-
;cience collection the two or three
eading journals of mathematics,

]otany, or astronomy/astrophysics,
one must examine longer lists and
select from them the top journals in
each speciality, as I have done in
preparing Fig. 3.

The remarkable stability of the
significant journals of science is

attested by their continued high
citation and impact. Of the 206
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journals most cited in 1969, 169

remain among the top 206 in 1974.

One may regard the changes as the
result of healthy competition. The
37 journals that dropped from the
206 most cited bet~veen 1969 and
1974 rank between 224 and 426 in

the complete listing that appears in
the JCR. ~

Perhaps the point to be stressed

in presenting these data is the
bibliographic law of concentration.b

When the .SC1 was first reviewed in
IVatzz?e more than a decade ago,7

the scope of its journal coverage
was called into question. 1 believe

time has shown beyond doubt that
the important literature of science is
encompassed by fewer than 1,000

journals. And even fewer account
for the truly significant. Of some
45,000 serials of all kinds received
by the British Lending Library, two-
thirds arc rarely, if ever, subject of
request. A smfill core of about 5,000
accounts for almost 80?70 of all
requests.8

In using the data presented here,

onc should bc aware that wc revised

our definition of “source items”
used to calculate impact. In 1969 we
included as source items much
material (editorials, non-scientific
and non-technical correspondence,
news notes, and so on) that does not
by its very nature invite citation in

scientific and technical reports. This
policy worked to the disadvantage
of some major journals. Our rede-
finition accounts in part for the
changed impact in 1974 of journals
like Natwe, Scievce, Lancet, Jour-

nal of the American Medical A ssoci~-

tion, and Bnii~h Medica[ Journal

What is the significance of jour-

Ial impact? By demonstrating that
mly 150 journals have impacts

:reatcr than 3, I believe we have
established the futility of discus-
sions based on the assumption that
!he average library must acquire
rind store thousands of journals.
Since the average impact in 1974
was 1.015, any of the journals listed

in the figures is likely to be a good
candidate for selection.

Fig. 2(b) shows clearly the impor-
tance of review journals, confirming
our earlier studies. Their extraordi-
nary impact, along with a surge in
the number of review-type articles
and publications, led to 1S1’s deci-
sion CO publish Index to Scierztzj?c

Reviews ‘“.9
Clearly, a large part of the scien-

tific record is of low impact. Only
careful study can show whether this
fact supports or contradicts the idea

that science is built on the accu-
mulated results of average effort
that prepare the way for break-
throughs. 10 In any event, the data

scetn to mc to \varrant an exanlina-

tion of the cost-effectiveness of the
present publishing systcrn. Jour-
nals devote to the mass of rarely
cited papers the same resources as
to the small part that citation anal-
ysis shows to bc important. Less
than i ’770of all papers cited will bc

cited tcn or more times in any

annual SC]. Although more than 40
million references have been pro-
cessed for the SC/ during the past
fifteen years, only 116,400 papers
have been cited ten times or more in
any one year.

One would hope that the avail-
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ability of Journal Citation Reports
will have a salutary effect on edi-

torial complacency. A change in a
journal’s citation rate or impact rate
is proper reason for editorial con-

cern, admitting that factors beyond
editorial control may be respon-

sible. Thus, a drop in the impact of

the leading Soviet journal of physics
Zhumal Eksperimentalnoi i Teoreti-
cheskoi Fiziki, or a rise in the im-
pact of Teploenergetika (translated
as Thermal Engineering) may re-
flect a shift in interest or emphasis
of research worldwide. But a
change in citation rate or impact
rate may just as likely reflect a

change in quality of output.

Journal citation analysis can be
quite complex in some cases. The
problem of Soviet publications is
onc such case. Apart from the usual
bibliographic problems cncounter-
cd, one must deal with the fact that
most leading Soviet journals appear
in two versions, Russian and Eng-

ish. Fizika i Tekhnika Poluprovod-
nikov appears in English as Soviet
Physics Semiconductors. Clearly
that is not a close translation of the
title, much less a transliteration. Such
bibliographic casualness about titles is
b:id enough, but there is worse.
Most of the retitled translations

appear about a year aft er the

originuis. This means, if one as-
sumes that the translation is the

major stimulant of subsequent cita-

tion in Western journals, that the
citable life of the Soviet literature is
unfairly shortened at the outset by
art overlong gestation period. And
the outset is important, for if an
article is going to be cited, it is most

likely to be cited during the first or

second year after publication. In the
case of Russian journals, citations
contributed by translated versions
tire usually out of phase with those
of the rest of the literature. To
assure confusion worse confounded,
some of the translated versions
have volume and page numbers
different from the Russian origi-
nals. In our tabulations for the JCR,
wc have as far as possible com-

pensated for these annoying
vagaries.

As the data show, new journals
can achieve high impact quickly.
Good examples are Cellular Im-
vwwofogy (first published 197o) and
Pro~tagiatza’ins (1972). Their total
1974 citation counts were 2,809 and
1,470 respectively; their impacts,
4.848 and >.247. Among the newer
journals the ‘European’ journals are
especially notable in this respect.
FEBS Letter~ (began 1968, impact

3.049); European ]ozmvai of Bio-
chemistry (began 1967, impact
3.874); European Journal of Im-
munology (began 1971, impact

4.852). We must hope that inter-

nationalization of journals will con-
tinue. I believe that Latin-Ameri-
can, Asian, and African journals
would do well to consolidate in like
manner to produce fewer but larger
journals. It is clear that a large

journal, even if less than first class,
is more difficult to ignore than a
smaller journal with equal and per-
haps greater impact.

In some cases, hotvcver, consoli-
dation is inappropriate and may be
detrimental. Take, for example,

Journal of the American Chemical
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Society VA CS) and journal of tbe

C/rernica/ .Soct’ety. T&Journal of tbe
Chemzicai Society encompasses nine
different subtitled journals. [f one
were to consolidate comparable

journals of the American Chemical
SOcict y. their total citation count

}~c)uld be about 183,000, almost
dt)ublc the 98,995 of the JACS. The
impact of this conglomerate would,
however, be only j.381 (respectable

enough) ruthcr than 4.383. Insis-

tcncc by the Chemical Society upon
corportitc identity for its journals by

means of an identical “main title”
with repeatedly retitled sections is

~hc source of bibliographic confusion,
m well as of much tedious work
in sorting out citution data. It seems
to rnc that most commercial pub-
lishers would have refused to scrap

L( title as well-known as Trarts-
ucticstts t.sJ the Furuduy Society. In

my opinion, the umbrella of a
~Lrpor:itc main title for :~11a society’$

jour-nals does little for their indivi-

1.

2.

3.

‘t.

5,

6.

7.

8.
9.

10.

dual ldentltlcs.

1 have avoided commentary on the

performance of specific journals,
prct’erring to usc the space granted
me here for data rather than com-

ment and speculation. And I have

published many such analyses.
usually on a categorical basis in
Current Content@ . All of them have
had the same purpose, and lead to
the same general conclusion. Sci-
cncc needs objective criteria for
measuring the performance of jour-

nals. Citation analysis seems to
offer a sound beginning. Con-

sidering the paucity of management
tools available to the average
science librarian—general or
specialist—and considering as well
the often prejudicial role of indivi-
dual scientists in journal selection
(we all have our favourite journals),

I feel that the JCR data can provide

a more reliable basis for journal
selection than any we have had until
now.
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