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[n a recent issue of Nature, I there isl
a discussion of a semantic professional
confusion between geology and gee
physics. A similar confusion is found
in attempts to classify and name im-
portant ‘geology’ journals.

When we published our first com-
prehensive citation analysis of scienti-

‘1
IC “ournals, two short lists were in-

CIU ed.2 The first list ranked the 152
most cited journals of science. The
second list ranked the 152 journals
with highest impact. The impact was
calculated by dividing citations of those
journals in 1969 by the number of
articles they had published in 1967 and
1968.

[n a letter to the editor of Science
N.C. Janke of the Department of
Geology of the California State Uni-
versity at Sacramento warned against
the misuse of citation data in evalua-
tin journals by

J
“harried” librarians

an administrators who “would be un-
l~ely to analyze the analysis” fruit-
fully.a My reply on that point and
others included the statement that he
gave “my colleagues in the library and
information sciences little credk for
their ability to anal ze data.”4

rJanke was particu arly worried that
there were “no general geology jour-
nals listed in the 152 most fre uendy

~2cited journals ranked by im act actor. ”
Presumably citation ana ysis would
work against journals in small fields
like his own, where the scope of re-
search (facilities, mone ,~ Pe?f;~):~
not compare, for examp e, wit
biomedicine, chemistry, etc. The origin-
al list I had submitted to Science had

Number 30

in fact included 565 iournals. On this
list certain ‘geology ;j~urnals did show

UP.
However, the data below will demon-

strate that citation analysis and 1S1’s
Journal CYtation Reports@ (JCR)5
work for ‘little’ science as well as for
‘big’ science. By use of the JCR we
have developed a ide to the most im-

rportant geologica hterature. Consider
whether, if you were required to start
a solid collection of geology journals,
it would not be reasonable to base your
judgments on the data below.

I would assume that you know there
is a Jow-md oj Geology. After all, it
ranked 24t)th in the JCR. Whether you
might start instead with the Jourrud of
Geophysical Research, which ranked
60th, or the Qochirnica Cosmochimica
Acts (104th) de ends on the inclusive-
ness of our

r
cl’efinition of geolo .

YApparent y, Janke did not consi er
them ‘geological’,

In theJCR, one finds that J. Geology
cites the following journals most fre-
quently:

J. Geology (self-citation)
B. Geol. Sot. Amer.
Science
Amer. J. Science
J. Sediment. Petrology
B. Amer. Assoc. Petrol. Geol.
Nature
J. Geophys. Res
Geol. Sot. London Quart.
Amer. Mineralogist

If you were to assume that mineral-
Ogy IS to be of major concern, you
could next pick Amer. Mineralogist
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Figure 1. Highly Cited Journals in Geoksgy and Geophysics.

Thialiat ehowatbe number of times each of tbe ]oursmla was cited in 1969-72 by the ‘geology’
h.rnafa listed in Fisrrme 2. (See referenee 2 for a detailed excdanation of the source of the
data).
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J. Geophys. Res.
Geochim. Cosmochim. Acts
Science
Astrophysical J.
Nature
B. GeoL Sot. Amer.
Economic Geology
B. Seismol. SOC. Amer.
Planet. Space Sci.
J. Atmos. Sci.
J. Sediment. PetroL
J. GSOIO~

Amer. J. Science
Amer. Mineralogist
J. Atmos. Terr. Phys.
Trans. Amer. Geophys. Union
Soil Sci. Sot. Amer. Proc.
Dee Sea Res.

KEart Planet. Sci. Lett.
Theses
B. Amer. Assoc. Petrol. GeoL
Geophys. J. Roy. Astr. Sot.
lZV.Akad. Nauk SSSR FAO
Canad. J. Phys.
J. Chem. Phys.
Proe. Roy. SW. Lend.
Phys. Rev.
Ann. Geophysiquc
Icarus
:Oy;c;logy

Tellus “
Space Res.
Geophysics
Quart. J. Roy. Meteorol. Sot.
Astron. Zh.
J. Fluid Mech.
New Zealand J. Geol. Geophys.
Canad. J. Earth *i.
J. Marine Res.
Mineralogical Msg.
Rev. Geo hys. Space Phys.

tHydrcrcar on Processing
Doklady Akad. Nauk SSSR
Geomagnetizm Aeronomiya
Astronomical J.
Contr. Miner. Petrol.
Space Sci. Rev.
Quart. J. GeoL Sot. London
Appl. Optics
Mon. Not. Roy. Astr. Sot.
Radioscience
J. Appi. Phys.
J. Opt. Sot. Amer.
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64
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56
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56
56
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56
56
52
52
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Marine Geology
PhiL Trans. Roy. Sot. Lend.
Phys. Fluids
Sov. Soil Sci.
J. Soil Sci.
Izv. Akad. Nauk. SSSR
Mon. Weather Rev.
Phys. Rev. Lett.
J, Phys. Chem.
Carnegie Inst. Yb.
GeoL Msg.
B. Earthquake Res.
J. AppL Meteorol.
Acts Ctystdogr.

J. Amer. Chem. Soc
Philosophical Msg.
Zschr. KristaNogr.
Geokhimiya
US GeoL Surv.
J. Paleontology
MetalturE. J.

T.

J. Amer.-C;ramic Sot.
Smithsonian Contr. Astrophys.
J. Meteor. See. Japan
Comptes Rendus etc.
Agronomy J.
Ind. Eng. Chem.
J. Physics
Sedimentology
Trans. Roy. tic. New Zealand
J. Geomagn. Geoelect.
Meteorologiya Gi&ologiya
New Zealand J. Sci. Techn.
Radiocarbon
Rev. Mod. Phys.
B. Amer. MeteoroL SW.
Geochem. Int.
J. Gecd. Sot. Australia
Astronomy & Astrophysics
Proc. IEEE
Tectonophysics
Zaehr. Natumforsch.
Agrokhimiya
B. New Zealand Geol. Surv.
Dev. Sediment, Petrol.
Limnol. Oceanogt.
Norsk GeoL Tskr.
Opt. Spectroac. USSR
Rep. Ionosph. Space Res.
Sot. Petrol. Eng. J.
Clays Clay Minerals
Mining Msg.
Z. Petrol. Technol.
Trans. Faraday Sot.
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109. 44
110. 44
111. 44
112. 44
113. 40
114. 40
115. 40
116. 40
117. 40
118. 36
119. 36
120. 36

1. Acoust. Sot. Amer. 121. 32

Publ~ kstron. So:. Pacific
Rev. Mod. Phys.
Australian J. Physics
B. Marine Sci.
Fuel
Geol. Assoc. Proc.
Mineralium Deposits
B. VolcanoL
Comm. Lunar Planet.
Res. Geochem.

and find in the JCR that it cites most
frequently--in addition to the journals
just listed--also the following:

Zschr. Kristallogt.
Acts Crystal]ogr.
Mineralogical Msg.
J. Amer. Ceramic Sot.
Carnegie Inst. Yearbook
Naturwissenschaften
J. Amer. Chem. Sot.
J. Petroiogy

If next you pick J. Geopkys. Res.,
you find it cites most frequently, again
in addition to the journals already dis-
covered, these:

Planet. Space Sci. Lett.
Trans. Amer. Geophys. Union
B. Seismol. Sot. Amer.
Canad. J. Physics
Astrophysical J.
Phys. Rev.
J. Atmos. Terr. Phys

Since I don’t know exactly what
kind of ‘geologist’ I am working for in
this instance, I continued the process
until” I obtained the list in Figure 1. It
shows the number of times each iour-
nal was cited by ‘geolo “cal’ jou~nals.
I might have com iled t e list by first

~etem!tidisciplinaryscanning the com
list of most cite journals in the JCR,
picking out the ‘geological’ titles, and
combining their citation data to pro-
duce the list given in Figure 1. Had I
done that, I would have first come up
with the list shown in Figure 2. It shows
the number of times each journal was
cited by all journals processed for the
Science Citation Index’. The impact

lZ..L. J/.

123. 32
124. 32
125. 28
126. 28
127. 28
128. 28
129. 28
130. 28
131. 24
132. 24

Chem. Geol.
J. @ant. Spectrosc.
Meteor. Z.
Plant & Soil
Australian J. Soil Res.
B. Can. Petrol. Geol.
Geol. J.
Int. Geol, Rev.
J. Mol. Spectroscopy
Meteor. Monogr.
Proc. Nat. Acad. Sci. USA
Pub], Astron. Sot. Japan

The effectiveness of the JCR in con-
structing ‘core’ lists of this type is il-
lustrated by the case of the Amer. ~.
Science. Assuming I had ignored it be-
cause of its deceptive title, I would
soon have been alerted to its geological
content because it continued to pop up
on lists of journals cited by journals
that were themselves cited by -1. Geol-

ogY.
I might, nevertheless, still have as-

sumed that it is, like Science and Na-
ture, a ‘general science’ journal. A few
quick calculations show that it isn’t.
For example, Science was cited about
39,000 times in 1969. Althou h it

Franks third among the journals lsted
in Figure 1, the 1616 citations in-
volved account for only 4’ZOof its total
citations. on the other hand, Amer. ].
Science was cited 1940 times in 1969,
and 936 of those citations, 4870, were
citations from ‘geological’ journals,

Any remaining doubt is removed by

consulting the .JCR to see what jour-
nals cited it. The first dozen tell the
story rather quickly, since they ac-
count for 5M0 of the citations in-
volved:

Amer. J. Science (self-citation)
Geol. Sot. Amer. B.
J. Sediment. Petrol.
Economic Geology
J, Petrology
Contr. Minerol, Petrol.
Earth Sci. Rev.
Geochim. lnternat. USSR
Amer. Mineralogist

factor is also given.

104



Fpe 2. Geology and Geophysics Jourstala among the 1000 Most Cked Journals
of Science

This list shows ‘geologieat’ journals amoreI the 1000 most cited journals processed for the
SC1. For e.eebjournal, the Ifst silves tdat citations (by journala of any type) and Imrsaet factor
(average number of citattotw per article published).

Times ~ ~
(Steal ~ ~
1969 ~ ~

1. 2408 2.253
2. 2516 1.058

3. 736 1.132
*4. 1188 0.785

5. 1376 2.039
6. 508 0.931
7. 1240 1.893
8. 1076 2.262

9. 1580 1.246
10. 3256 2.725

*11. 380 0.144
●12. 416 0.100

13. 896 1.635

14. 616 0.358
15. 512 0.446
16. 520 0.961

17. 776 1.697

●18. 572 0.155

JutsrnalTitle
Amer.J Science
Amer. Mineralogist

Ann. Geophysique
B. Amer. Assoc. Petrol.

Geol.

B. Seismol. .%c. Amer.
Canad. J. Earth Sci.
Deep-Sea Res.
Earth Planet. Sci. Lett.

Economic Geology

Geochim. Cosmochim.

Acts
Geol. Msg.

T~~g
CXsed a :
1969 gg

19. 1940 2.016

20. 1568 1.642

21. 2120 1.871

22.14284 3.665
*23. 452 0.386

24. 760 4.965
25. 1692 1.726
26. 512 0.861

27. 684 0.640
28. 468 0.598

29. 2032 2.753

30. 524 4.685

Journal‘Me

J. Atmos. Sci.

J. Atmos. Terr. Phys.

J. Geology

J. Geophys. Res.
J. Paleontology
J. Petrology

J. Sediment. Petrol.

J. Suil Sci.
Mineralogical Msg.

New Zealand J. Geol.
Geophys.

Planet. Space Sci.

Rev. Geophys. Space

Geomagn&izm Aeronom.

Geophys. J Roy. Astr. 31. 536 1.573

Sot.
’32. 2528 0.923

Geophysics
33. 2156 0.867

Hydrocarbon processing 34

lZV. Akad. Nauk SSSR 35”
376 0.099

Fw. Atmos. Okeana “
544 2.492

Icarus
36. 952 1.114

Izv. Akad. Nauk SSSR 37. 1372 0.136

Ser. Geofiz.

Phvs. - -
Sot. Petrol. Eng. J.
Soil Sci.
Soil Sci. Sot. Amer.

Proc.
Soviet Soil Science

Space Sci. Rev.
Tellus
Trans. Amer. Geophys.

Union

●Journata marked with assaster&k occur among the 1000 moat cited in 1969, but did not con-
tribute to development of the ‘geological’ lbt in Figure 1. These jourrsrdseither began pubU-
cation after 1969, were not covered in 1969. or have not yet been included among soume
journals proeesaed in detail for cited/citissgrelationships for the 1S1 Journal Citation Reports.

J. Geology
Mineralogical Msg.
Nature
Sedimentology

While IWs4re is clearl not pure
?geology, it ranks as the fi th most im-

portant journal in the field. perhaps the
most dramatic result of the analysis was
the discovery that the small Jourrsd of
Rtrob which ranked 636th in terms
of tot f citations ranked 50th in terms
of impact. An interesting item on the

list is number 20, “Theses”. In few of
the lists we have compiled have theses
figured so prominently. Sixty-eight of
these citations are of theses from the
Oregon State University.

I hope this demonstration, in ad-
dition to sup lying useful lists for

Kgeologists and t eir information science
colleagues, will also allay any fears that
citation analysis discriminates against
specialties, either in evaluating a col-
lection or in building one.
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1 Runcorn, S.K. Geology S geophvslcs?
“ [A letter to the editor of] Nature 249

(5460): 794, 28 June 74. - AS this CditO?h!
went to w=, the then current isme of
Nature lnchded Runcorn’s letter on the pro-
fessional and eeientific relationship between
geology snd geoDhYslcs in the UK. There the
work of geophysics has been ‘“faithfully &
chsrged . . . by the Royal Actronomicat So-
ciety to the myctery of our friends abroad”
since. earlier in the century. the Geological
Society “refused to take geophysics under its
wing. “ That fact. and not only the advent
of space ni6ht. cau9es ‘astronomy’ snd ‘CS-
trophyaics’ journals to appear on our lists of
‘geology’ joumats. As Runcorn points out.
there is little serreesny longer in the quibble.
1f geology begsn primsxLfy s? the ecience of

Earth m ● rock, it must nowemmrngmaour
knowledge of Earth and its moon as rockc
floating tn cIX+ce.
~. G-field, f% citation atiYsia tisa t~l tn

jcmrnaf evaluation. Scictzm 17$471-78.
1972. Reprinted in Currant Contents@
(CC@) No. 33, 16 Au3uct 1973, P. 5-6.

3. ~h~e; g&%o;0~f~d&%~~8;: [ff%~y
1973.
4. G~ieM. E. Journaf evaluation. [A letter

to the editor of] science 182:1197-9$,
1973.

5. — . Tbe new1S1Journal Citation
Reports choutd cign6ficcntly affect the

future course of scientific publication. Cur-
rentContents (CC) No. 33, 16 August 1973,
p. &+.
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