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.Signifkant journals of science
Eugene Gar!ield*

In 1974 the Science Citation Index (SCI) covered about 401,LkW articles and communicationsin
2,443 scien@c and technical journals. They cited about 3.2 million dt~erent publications on average
of 1.8 tim each. [n this article some results of an analysis of more than 5 million citations in the

%references f journal articies indexed for the SC I in 1974 are presented and an attempt k made to
interpret # those results in the Iighf of an earlier srudy of 1%9 citations.

THE basic information recorded in the SCI for citing and
cited papers is a ‘%condenscdcitation.” 11 gives first author,
year, journal, volume, and page. The cifing< ited pairs can
be sorted and subsorted in various way% as one’s interests

dictate. Sorting by cited author produces the Ci!otion lndcx
section of the SC1 Sorting by citing and cited iournak
produces the two major seclions of the Journal Citation

RePo,fs (JCR),
1S1% Jcwmd Ciiario. Repro is an index of journal-

journd links based on a grouping and summetion of con-
densed citations using journal rather than author M the
primary mrting key, A preliminary ICR, bawd on m

analysis of I %9 references’, appeared in 1972’ This year the
lCR became a regular section and volume of Ihe SC1’. 11 is
the source of the 1974 citation data ditcussed here.

In lhis report 1 have used two indicators of ioumal
significance: total citations and impact. The first is simply
the rwmber of times a journal was cited in 1974, Impact,

on the other hsmd, is a measure of the relationship between
citations and articles published. For Ibis report, impact was
calculated by dividing the number of 1974 citations of 1972
and 1973 articles by the number of articles published in
1972 and 1973. For example, the 817 articles published in
1972 and 1973 in the Journal o! Mofecular Biotoey were

cited 6,129 limes in 1974. The” impact of the journal is
t berefore 7.502.

Fig. I(o) lists the 206 journals most cited in 1974. Fig.
l(b) lists an additional 78 iournals whc+e [972 and 19?3

articles only—rather than a~ticles of any and all year% as
in Fig. l(a)—were highly cited in 1974. (The total of 284
journals in Fig. I(a) and (b) corresponds to the number of
journals Iismd in Fis. 2(a) and (b), which have impacts
greater than 2.) In most cawr (63 ?4) thcst journals began
publication in the 1960s and 709. Older journals like the
Compfes Rtnd.s rank well in Fig. l(a), mainly because
there is so much that can bt cited. Ftg. l(b) u ● needed

supplement to the list in Fig. l(a), since the joummls hm’t
high current citation but tack historical mass to push them
“p into the top of a list ranked by total citations.

F&es 2(cz) and (b) show the 284 journals with impact!

greater than 2. Fig. 2(u) lists 206 primary journals. Fi& 2(b)

lists 78 review journals; the impact of review pumak b
gcneralty higher than that of primary journals.

Figure 3 lists journals that rank highest in citation ●nd

%wtitute for Schtihc Information, Phikdclphh, Pennsyfvmks
I9106.

impact for three specialities: matttcmaties, botany, and
aslronomy /astrophysics. The dil?erencea in ave~e impact
and citation tmween the three illtwtrative categor@ ktt-
dicatc why comparisons between @uma3s ktt dktTerutt
specialities may & invidious. For example. it WOUM be
fcxdi$h m conclude merely on the basis of citatrnn wants
that A sfrophysic~ lournal is a “better” journal than
A nncth of hfad!t.maticr, or to hypothesise w“thout ● great

deal of s!udy which terves its own field “better.”
Varia[ion from field to field is determined by the inler-

play of several factors. Perhaps the most impatamt it the
average numlxr of references pm paper in the field’. In
general, mathematicians cite kst than half at many ~
as do biochemists. Engineers on the other hand cite lxvaks
as heavily as journals, m do social scientists. Furthermore,
calculation of impact based on 1972 and 1973 publications
is bound to &Hcct the impact of journdt in a held like
maihcmatics, where citattin of ofrkr literature is far more
common than in others. Thus, the imwct of mathematics
journals would bc higher if calculated on the basis of 1970
and 1971 publications.

It seems necessary to point cut the obvious, u I have

done in preparing Fig. 3, because one short-sighted criticism
of the JCR has been that its Iittings ●nd rankings are un-
discriminating. One can get from the ICR information on
journals wifhin disciplines for intradi~ipfinary comparison.
None of the mathematics journals Ii$ted in Fis. 3 w cited
enough to appear in Fig. I(a), but the citation counts and
impact factort show plainly that the two kading mwfte-
mnt ics journals are Transactions of the A I?IG-JCUII Marhe.
maticat So&tY (on the basis ot total citations) and Acm
Mathcmafico (on tbe basis of impact). In both citatkm uuf
impact the average mathematics journal ranks lower than

the average as!rormnty or botany journal.
If one wishes to add to a .gemmf+cience colt.xtjon the

two or three leading pumah of mathematics, tstany, or

aslronomy/aslrophy~ics, one must examine longer Ikts and
select from them tbe top journals in each speciality, at I
have done in preparing Fig. 3.

Tbe remarkable stability of tbe dgniflcant jcmrnak of

science is attested by their continued hi@t citation and
impact. Of the 2cd joumafa most cifcd in 1969, 169 remain
among the top 206 in 1974. One may regard the changes

u the result of healthy campetitiort. I’3K 37 joumab that
dropped from tbe 206 most cited between 1969 and 1974
rank L@ween 224 and 426 in the compkte tkting that

appeart in the JCR”.
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)ournak Our redefinition accounts in part for the changed
impact in 1974 of journals hke Nature, Science, ihncef.
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Fig. 2(b) show clearly the importance of review purnats.
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s“pmrt, or contradicts the idea that science is built on
the acc”mulatcd results of average etlort that prepare the
way for hrmkthmughs”. In any event, the data seem to me

to warrant an examination of the cmt-effectiveness of the
present publishing system. Journals devote to the msss of
rarely atcd papm the same resources as to the small part
that citalmn analys,s ,hows to Ix important Less than 1%
of all papers c$led will k cited ten or more times in any

annual SCI Although more than 40 million references
have been proccsscd 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 availability of Journaf Citation
Rqo,tfwdl have a$alutar ycflecto ncditoria lcomplacency.

A change m a journal’s citation rate or impact rate is

pro~r reason for cdltorial concern, admitting that factors
hcyond edltorml control may be responsible. Thus, a drop
m the impact of the leading S-m’ict journal of physics,
Zh.rno/ Ekrperimrnr.lnoi i Teomticherkoi Fiziki, or a r]sc
m the impact of Teplocnem-etika (translated as Thermal
Etwine.-rmt) may rctlcc! a shift in mtcrest or cmpbasis of
rmmrch worldwdc But a change in citation rate or impact
rate may Just as Iikcly reflect n change m quatity of
“Utput

Journal cmtion analysis can Lx quite complex in some

cases. The prohkm of Soviet publications is one such case.

Apart from the uwal bibliographic problems emowdered,
one must deal with the fact that most leading Soviet jomw.ls

appear in IWO vcrwons. Russian and English. Fi:iko i Tckh.
nika Polupro,, odmkov appears in English as So,,iet Phyrics
Semiconducmrs Clearly that is not a close translation of

the tltlc, much less a transliteration. Such hihliographic

cawalncm about t,tlcs is bad enough, but there is worse
Most of the rctitkd translations appear about a year after
the or!ginal$ This means, if one assumes that the transla-
tion lstbc ma]or stimulant ofsuhscquent citation in Western

journals. (hat the citable life of tbc Soviet literature is
unfairly ~hortcncd at ihe outset by an overlong gestation

period Andthcoukct isimfmrtant,f orif anarticle is going
to be cited, it M mmt Iikdy to lx cited during the first or
wcond year after publication. In the case of Russian

)~urnah cifat,ons contributed hy fra.sktcd versions are
u,ually o“t of phase with those of the rest of the literature
To a$s”re confusion worse confounded, some of the trms-
kted ver~ions haw VOI”IIW and page numb-m difTercnt from

the Ruwian original, In our tabulations for the JCR, wc

have as far as possible compensated for these annoying

.
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As the data show, new journals can achieve high impact

quickly Good cxample$ arc Cd!ulor lmmunolo~y (first
vuhli$ bed f970) and Prosmelondim (1972), Their total 1974
c,taticm counts were 2,8W and 1,470 respectively: thtir
impacts, 4848 and 5247 Among tbe newer journals the
‘European, journals arc cs+wcially notabk in this respect,
FE&S Lrtmrs(bcgan 1968, impact 3049); Europemlc.urmd

01 Bicrhrmisrry (began 1%7, impact 3.874); Europtan
Jo.rnal o! Immundoty (begin 1971, Impact 4.852) We
must hope that mternationatimtion of journals will con-
Iinw 1 helicvc that Latin. American, Asia”, and African
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journals would do well to conscdidate in like maoner to
produce fewer but larger journals. 1[ is clear that a large
journal, even if less than first CIRSS,is more diflicuft to
tgmort than a smaller ]ournal with equal and xrhaps greater
impact.

[m some cases. however, conscdidaticm is inapptcpriate
and may & ifctrimental. Take, for exampk, Journal of the
A merit.m Chrm:d SCWety (JA CS) and Jownal of the
Chenticd SocieIv. The {our%?f of th Chemical SOCierY
encompasses rune different subtitled journats. If one were

to consolidme comparabk iournak cd the American
Chcmtcd Society. thclr total citntion count woutd be abOU1
183,000, almost double ttn .98,995 of the JACS. The impact
of this conglomerate would, however, bt only 3,38 I (respcct-
abk enough) raiher than 4.381 Insistence by the Chemical

Soc!e!y u!mn corwrate idcn(ity for its journals by mcrm$ of
an ,dentical “main title’< w,th repeatedly retidcd sections
is the source of bibliographic confusion, as well as of

much tedious work in sorting out cwatian data. k seems
to mc that most commercial publishers would have refused
to scrap a title as well-known us TPonswIimM of the Faraday
.sffkly In my owmon, the umbrella of a corwrate main
title for all a society’s journals does Iitfk for their individual
utentitics.

1 have avoided commentary on the performance of specific

journals, preferring touse tbe space granted me here for
data rather than %ommcnt and speculation. And 1 hve
published many such analyses, usually on n C8tegortcal basii
m Currenf ConrentJ, All of them have had the same m
PQsc, and Icad to the same general conclusion. Science
needs objective criteria for measuring ibe ptrfmmutce of
,cwrnals. Citation anatysis seem, to offer a sound bcginnin8.

Considering the paucity of management tootf available to
[he average scwncc tibrarian-general or specialist-and
considering as well the often prejudicial role of individual
scientists m journal selection (WC all have our favouritt
)o.rnak), 1 feel that the JCR dam can provide a more
rebahk basts for iourmd stlectic.n than ●y we have ba6

untd now.
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