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In a recent essay, I described
ISI/GeoSciTech , a newly available
online data base that provides compre-
hensive coverage of the earth sciences
and geotechnology. I The ZSI/GeoSci-

Tech package includes Current Con-
tents”/GeoSciTech (CC@/GeoSciTech)

and GeoSciTech Citation Index ‘M.

These three parts of the ZSI/GeoSci-
Tech system cover the key journals in
geology, oceanography, meteorology,
and atmospheric sciences, as well as
journals in related earth sciences such as
paleontology, metallurgy and mining,
petroleum science, ecology and ecotox-
icity, and earthquake engineering.

Robert R. Shrock, Massachusetts In-
stitute of Technology, divides the earth
sciences into three basic spheres of in-
terest.z The solid earth, or lithosphere,
is studied by geologists, geochemists,
geophysicists, petrologists, mineralo-
gists, paleontologists, and so on. The
oceans of the Earth, or hydrosphere, are
studied by oceanologists, marine chem-
ists and biologists, and deep-sea engi-
neers, among others. The atmospheric
sciences include meteorology, and at-
mospheric chemistry and physics.

This essay analyzes the important
journals in the earth sciences—what
they cite and what cites them. In order
to decide which journals were to be in-
cluded in this study, we started with
about 360 journals comprehensively in-
dexed in the 1981 ISI/GeoSciTech.
These are in addition to the more than

3,000 selectively indexed journals. We
processed their references to identify
the 20 journals most cited by the
ZSZ/GeoSciTech data base. The refer-
ences in these journals were then pro-
cessed to see what journals they most
frequently cited. This procedure was re-
peated in four stages until we arrived at a
manageable number of journals to ex-
amine in detail. Table 1 lists the 81
“core” earth sciences journals included
in this study, and the year that each be-
gan publication.

We’ll treat these core journals as if
they were a single “General Journal of
the Earth Sciences” to see what it cites,
and vice versa. We’ll also list the most-
cited articles from the core earth sci-
ences journals. That is, we’ll examine
the literature of the earth sciences, as
well as the literature of interest to earth
scientists. Data reported in this study are
taken from the Journal Citation Re-
ports” (.lCR ‘“ ) volume of the 1981 Sci-

ence Citation Indexn (SCP ).

The core journals listed in Table 1 rep-
resent a spectrum of earth sciences
fields: geosciences, geology, meteorol-
ogy, atmospheric sciences, oceanogra-
phy, mineralogy, metallurgy and min-
ing, water resources, and environmental
science. The ten oldest j oumals, all first
published in the 1800s, are in geology,
meteorology, and mineralogy: Arnen”-

can Journal of Science, a geology jour-
nal, 1818; Bulletin de la Socit5t6 G.40-

Iogique de France, 1830; Journal of the
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Table 1: Core earth sciences ymrnals indexed by
ISI/GeoSciTech ‘“ and SCN, and the year that
each began publication.

AAPG BulletIn—American Association of
Petroleum Geologists—1917

Acla Metallurgica—1953
American Journal of Science- ltJ18
American Mineralogist—1916
Annales de Geophysique-1945
Annual Review of Earth and Planetary

Sciences—1973
Atmospheric Environment—1967
Boundary-Layer Meteorology—1970
Bulletinde la Societe Geologique

de France—182Ll
Bulletin of the American Meteorological

Society—1920
Bulletin of the Earthquake Research Institule—

University of Tokycr-1926
Bulletin of the Seismological Society of

America-191 1
Bulletin Volcanologique—1942
Canadian Journal of Earth Sciences—1964
Canadian Mineralogist— 1957
Chemical G eology– 1966
Clays and Clay Minerals—1%8
Contnbutions to Mineralogy and Petrology— 1947
Deep-Sea Research Part A—Oceanographic

Research Papers—19S3
Earth and Planetary Science Letters—1965
Earth-Science Reviews—1966
Economic Geology—1906
Estuarine Coastal and Shelf Science—1973
Geochimica et Cosmochimica AcM-1950
Geological Magazine-- 1864
Geological Society of America Bulletin—1888
Geological Society of America Memoirs— 1934
Geologische Rundschau— 1910
Geology— 1973
Geomagnetizm i Aeronomiya—1961
Geophysical Journal of the Royal Astronomical

Society—1958
Geophysical Pros.peclmg—1953
Geophysical Research Letters—1974
Geophysics— 1936
]CalUS— 1962

Initial Reports of the Deep Sea Drilling
Project— I%9

Izvestiya Akademii Nauk SSSR Seriya
Geologicheskaya— 1936

Journal of the Air Pollution Control
Association-1951

Journal of Applied Meteorology—1962
Journal of the Atmospheric Sciences—1944
Journal of Atmospheric and Terrestrial

Physics—1950
Journal of En wronmental Q ualit y— 1972
Journal of the Geological Soclely—1845
Journal of the Geological Society of

Australia— 1953
Journal of GeoloKj— 1893
Journal of Geomagnetism and

Geoelectricity- 1949
Journal of Geophysical Research—1949

Journal of Geophysics—Zeitschrift fur
Geophysik — 1924

Journal of Glaciology— 1947
Journal of Marine Research—1937
Journal of the Meteorological Society of

Japan—1882
Journal of Petrology-1960
Journal of Physical Oceanography—1971
Journal of Physics of the Earth—1952
Journal of Sedimentary Petrology-1931
Journal of Soil Science—1949
Journal of Volcanology and Geothermal

Researc h— 1976
Limnology and Oceanography—1956
Lithos-1%8
Marine Geology—1%4
Mctecmitics-1955
Mineralogical Magazine- 18’76
Monthly Weather Review— t 872
Moon and the Planets—1969
New Zealand Journal of Geology and

Geophysics—1958
Physics and Chemistry of the Earth—1956
Physics of the Earth and Planetary lnteriom— 1967
Planetary and Space Scienc&19S9
Precambrian Research-1974
Pure and Applied Geophysics—1939
Quarterly Journal of the Royal Meteorological

Societ y—18nl
Q.atemary Research—1970
Re*iews of Geophysics and Space Physics—1963
Schweizerische Mineralogische und

Petrographische Mitteihmgen-1921
Sedimentology—1952
Soil Science—1916
Soil Science Society of America Journal—193b
Space Science Reviews—1962
Tectonophysics- 1964
Tellus— 1949
Water Resources Research—1965

Geological Society, 1845; Geological
Magazine, 1864: Quarterly Journal of

the Royal Meteorological Society, 187 1;

Monthly Weather Review, 1872; Miner-
alogical Magazine, 1876; Journal of the
Meteorological Society of Japan, 1882;
Geological Society of A men’ca Bulletin,
1888; and Journal of Geology, 1893. Half
of these journals are published by geo-
logical and meteorological societies es-
tablished in the nineteenth century in
the US, UK, France, and Japan. This
gives us some idea of the age and inter-
nationality of the earth sciences.

The core earth sciences journals pub-
lished about 8,200 source articles in
1981. This represents two percent of the
360,350 research articles included in the
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Table 2: The 13 most-cited core earth wiences
journals, and the number of citations they re-
ceived, 1981 JCR ‘“.

Iound Number of
Citations

J. Geophys. Res. 23,326
Geochim. Cosmochtm. Acts 6,254
Earth Planet. Sci. Leu. 5,418
Geol. Sot. Amer. Bufl. 5,329
J. Atmos. Sci. 5,274
Acts Met. 4,993
Llmnol. Oceanogr. 4.944
Soil Sci, Sot. Amer. J. 4,0s4
Geophys. J. Roy. Astron. SW, 3,673
Geophys. Res. Lett. 3,462
Amer. Mineral. 3,363
Contrib. Mineral. Petrol, 3,220
Amer. J. Sci, 3,145

1981 JCR. The core journals cited about
215,000 references that year, or three
percent of the 7 ,2C0,000 references pro-
cessed in JCR. The average earth sci-
ences article, therefore, cited 26 refer-
ences in 1981. This is among the highest
in all scientific fields. Neuroscience ar-
ticles also cite an average of 26 refer-
errces.J But the average number of refer-
ences per source item in all journals cov-
ered in JCR in 1981 was 20.

Articles in core earth sciences jour-
nals received nearly 150,000 citations in
1981, or two percent of XX citations
that year. Fifty percent of these citations
were received by only 13 core journals.
They are listed in Table 2, and the num-
ber of citations they received from all
journals is also shown for each. These 13
journals also published 39 percent of all
papers in the earth sciences core in 1981.
Thus, earth sciences journals follow the
rule of the concentration effect, which
I’ve previously discussed.’4

Table 3 shows the 50 journals most
frequently cited by the core group in
1981. They are ranked by the number of
citations received from the core jour-
nals. The table also lists the number of
citations from all journals (column B),
each journal’s self-citations (column C),
impact factors (column G), immediacy
indexes (column H), and the number of

source items each journal published in
1981 (column I). Impact is a measure of
the number of citations a journal re-
ceived in the past few years. Immediacy
indicates how often a journal’s articles
were cited in the same year they were
published.

The journals listed in Table 3 received
98,000 citations from the core earth sci-
ences journals. This amounts to 46 per-
cent of all references cited by the core
group in 1981. Forty journals are them-
selves members of the core, and they are
indicated by asterisks in Table 3. About
two-thirds of the citations these 40 jour-
nals received in 1981 came from core
earth sciences journals. The journal
with the highest percentage of its overall
citations from core journals is Bulletin

of the Seism ological Society of A merica.
Eighty-six percent of the 2,445 citations
it received in 1981 were from core earth
sciences joumals.

The ten non-core journals in Table 3
are: Nature, Science, Astrophysical

Journal, EOS Transactions of the A mer-

ican Geophysical Union, Philosophical
Transactions of the Royal Society of
London Series A—Mathematica/ and

Physical Sciences, Geological Society of
America A bstract.r, Journal of Fluid Me-

chanics, Jo urna[ of Chem icai Physics,

Radio Science, and Proceedings of the
Roya[ Society of London Series A—
Mathematical and Physical Sciences.

The core journal with the highest im-
pact—Meteoritics—does not appear in
Table 3. It received 371 citations from
the core group in 1981, 192 short of the
563 core citations required to appear in
the table. Meteoritic had an impact of
3.92. Journal of Petrology ranked sec-
ond in impact, at 3.31, followed by Arr-
nual Review of Earth and Planetary Sci-
ences at 2.87. The first three journals in
Table 3 ranked fourth, fifth, and sixth,
respectively, Journal of Geophysical Re-

~earch, 2.76: Journal of the A tmospheric

Sciences, 2.63; and Geochimica et Cos-

rrochimica Acts, 2.61. Geophysical Re-
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rafde 3: The W ioumals mm.t cited hi, core earth sciences ioumak in 198[. An asterisk indicates a core
journal. A=ci;ations received from core journals. B= citations recei~ed from all journals. C=self-
citations. D= percent of citations from all journals that are core journal citations IA BI. E = percent of
cimt]ons from all journals that are self-citations (self-cited ram, C B). F= percent of core cnatinns tha!
are self-citations (C,’A). G=impact factor. H =immediacy index. I = 1981 source wems.

“J. Geophys. Res.
“J. Atmos. Sci.
“Geochim. Cosmochim. Acts
‘Earth Planet. Sci. Lett.

Nat ure
‘Geol. Sot. Amer. Bull.

Science
‘Geophys, J. Roy. Astron. S<x.
‘Geophys. Res, Let!.
“Contrib. Mineral. Petrol.
‘Amer. J, Sci.
“Bull. Seiamol. Snc. Amer.
“Mon. Weather Rev.
‘Planet. Space Sci.

Astrophys. J.
“Amer. Mineral.
“Tectmrophysics
“Atmos. Environ.
“J. Atmos. Terr. Phys.
“Soil Sci. Sot. Amer. J.
“Can. J. Earth Sci.
“AAPG Bull. —Amer. Ass.

Petrol. G.
“J. Appl. Meteorol.
“J. Sediment. Petrol.
‘Icarus
“Rev. Geophys, Space Phys.
‘ Ecorr. Geol.
EOS Tram, Amer.

Geophys. Un.
“J. Geof.
“Quart. J. Roy. Meteorol. Sot.
“Limnol, Oceanogr.
“J. Phys. Oceanogr.
“Deep-Sea Res. Pt. A—

Oceanog. Res.
‘J. Petrol,

‘Geology

“Geophysics
“Tell us
“Water Resour, Res.
“Initial Rep. Deep Sea Drifl. Pr.
Phil. Trans. Roy. Soc.

London A
“Phys, Earth Planer, Interiors

Gecd. Sot, Amer. Abstr.
J. Fluid Mech.

“Acts Met.
‘Space Sci. Rev.
J. Chem. Phys.

“Soil Sci,
Rad]o Sci.

‘Mar. Geol.
Proc. Roy. Sot. London Ser. A

A B

18339 2332b
4139 5274
3847 6254
3844 5418
3734 99062
3725 5329
3504 b4355
3020 3673
2696 3462
2589 3220
2115 3145
2106 2445
2105 2493
IW-1 2550
1949 39176
1776 3363
1741 2304
lb26 2608
1591 I994
1552 4054
1525 1997

I474 2014
1391 21X13
1389 2092
]3$7 2137
1372 1956
1340 1912

1321 1871
124b 1964
1231 1fM6
1193 4944
IIM 1651

1150 2229
1086 1348
1012 1430
986 1386
878 I 336
857 2032
826 1334

787 2538
765 1032
758 930
?47 6598
137 4993
664 1092
642 b9594
627 24S2
585 1357
566 865
563 11430

c

8962
I 539
1220
819
—

294
—

859
34b

518
237
till
10I5
37 I
—

476
539
] 175

602
W2
548

Slo
426
495
629
51

804

—

64
221
438
522

334
118
121
.$3h
82

620
—

—

228
—
—

7fX)
M
—

178
—

202
—

D

78.6
78,5
61.5
70,9
3,8

69.9
5.4

82.2
. . i)

80:4
67.2
86.1
84.4
78.3
5.0
52.8
75.6
62,3
79.8
33.3
‘76,4

73.2
69.4
66.4
64.9
70.1
70.1

-0.6
63,6
&j,?

24.1
70,6

5].6
W. 6
70.8
71. I
65.7
42,2
61.9

3(.0
74.1
81.5
11.3
14.8
60.8
0.9
25,b
43.1
bs.4
4.9

E

X3.4
29.2
19.5
]5.1
—

5,s
—

23.4
10.0
ltl.1
7.5

33.2
40,7
14.5
—

14.2
23.4
45.1
30.2
19.8
27.4

25.3
21.3
23.7
29.4
2.6

42.1

.

3.3
12.0
8.9

31.6

15.0
8.8
8.5

31.5
h. 1
33.5
—

—

22.1
—
—

14,0
6.2
—

7.3
—

23.4
—

FG

48.9 2.7b
37,2 2.63
31.7 2.61
21.3 2.50
— 7.14
7.9 1,28
— b.24

28.4 l.~1
12.8 2.bl

?0. o 2.15
11.2 I .95
.38.5 1.59
48.2 1.42
18.6 I .h7
— 4.04

26.8 1.19
31.0 1.39
72,3 1.85
37.8 1.10
51.7 .97
359 1.24

3-4.6 I .39
X).6 .94
35,6 1,03
45.3 1.62
3.7 2.14
@3.o ,91

— —

5.1 1.46
18.(J 1.85
36,7 2.49
44,8 1.77

29.0 1.55
10,9 3.31
12.0 1.90
44.2 1.09
9,3 1.03
‘2,3 I ,Ob
— .38

— 1.25
29.8 1.M

— —
— 1.61

95.() 1.87
[0.2 I .99
— 3.03

28.4 ,68
— .98

35.7 .92
— 1.59

H

.92

.W

.49

.37
1.84
.2.1
I .33
.5-
.42
.13
W

.39

.58

.48
1.05
.21
.34
.66
.32
.24
.19

.13

.22

.14

.44

.44
1.10

—

,3tl
.32
.41
.36

.37

.29

.26

.39

.25

.29
—

.14

.48
—

.34

.36

.50
h9

.25

.31

.33

.47

1

1169
196
204
2(F)
1402
101

10?7
]73
335
10-
55
122
209
I .U
1252
125
I73
2fW
139
202
161

141
140
12?

145
34
109

—
47

62
116
129

99
17

109
Ilb
5h
199
—

212
119
—

290
183
f 22

18(XJ
113
161
105
159
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search Letters also had an impact of
2.61.

We’ve begun to reexamine the way we
calculate impact factors. In thk study,
impact is determined by dividing the
number of articles a journal published in
1979 and 1980 into the number of cita-
tions they received in 1981. Higher im-
pact factors might be derived by using a
different two-year base—say, 1978 and
1979 or 1977 and 1978 data. In a future
essay, I’ll discuss how impact is affected
by using different base time periods.

Economic Geology ranked first on im-
mediacy, at 1.10, followed by the Jour-
nal of Geophysical Research at .92;
Amen”can Journal of Science at .87; At-
mosphen”c Environment, .66; Meteon”t-
ics, . 65; Journal of the A tmosphen”c Sci-
ences, .60; Monthly Weather Review,

.58; Geophysical Journal of the Royal
Astronomical Society, .57; and Space
Science Review~, .50. Immediacy is cal-
culated by dividing the number of arti-
cles a journal published in 1981 into the
number of citations they received that
year.

Table 4 lists 50 journals that most fre-
quently cited the core earth sciences
journals. They cited the core group
94,0CQ times in 1981, accounting for 63
percent of afl citations received by the
core that year. The five journals that
most frequently cited the core group are
also the top five journals most cited by
the core in Table 3: Journal of Geophys-

ical Research, Earth and Planetary
Science Letters, Geochimica et Cosmo-

chimica Acts, Nature, and Journal of
the A tmosphen”c Sciences.

Forty-three of the journals in Table 4
are core earth sciences joumafs. They
are indicated by asterisks. The seven
non-core j oumafs are: Nature; Science;

Philosophical Transactions of the Royal

Society of London Series A—Mathe-
matical and Physical Sciences; Geo-

khimiya; Bulletin de Min6raiogie; Jour-
nal of Volcanology and Geothermal Re-
search; and Pa[aeogeography, Pa[aeo-

climatology, Palaeoecology. About 13
percent of the references in these seven
journals in 1981 are citations to the core
earth sciences journals. In contrast, 48
percent of the 1981 references in the 43
core journals in Table 4 were to the core
group ,

Table 5 lists the most-cited articles
from the core earth sciences journals in
this study. Also shown are the number of
citations each paper received from 1%1
to 1980 in SCZ, and the number of “clas-
sic” papers each journal published. Only
those j oumafs that produced at least one
paper cited more than 50 times from
1961 to 1980 are shown. Seventy-two of
the 81 core journals met or exceeded this
threshold.

The most-cited paper, by H.S. Yoder
and C.E. Tilley, Carnegie Institution,
Washington, DC, was published in the
Journal of Petro[ogy in 1962. It discusses
the origin of basalt magma, a type of
rock originating miles below the Earth’s
surface. It erupts to the surface via vol-
canoes, and is typically found on the sea-
floor,

The next most-cited paper deals with
seafloor spreading along mid-ocean
ridges. These ridges form a chain of sub-
merged volcanoes that erupt with basalt
magma. The constant eruptions push
apart the oceanic crust, forcing the con-
tinents to drift and collide with each
other. The paper was written by X.
Le Pichon, Universit6 de Paris VI
(Pierre et Mane Curie), Pans. It was
published in the Journal of Geophysical

Research in 1968. Le Pichon was one of
the 1,000 most-cited authors publishing
kom 1965 to 1978.s And the Journal of

Geophysical Research produced the
largest number of articles cited 50 or
more times from 1961 to 1980-929. This
may be an important indicator of its key
place in the literature.

Twenty-one of the 72 articles listed in
Table 5 are included as core papers in
ISI/GeoSciTech research fronts.G Table
5 shows the names of the research fronts
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Tabfa 4: The SO journals which most frequently cited core earth sciences journals in 1981. An asteriak
indicates a core journal. A= citations to core journals. B=citations to all journals. C=sel f-citations.
D=percent of citations to all journals that cite core joumafs (A/B). E=percent of citations to aU joumak
thaf are seff-citations (self-citing rate, C/B). F=percent of citations to core journals that are self-citations
(CIA). G =impact factor. H=immediacy index. 1= 1981 source items.

“J. Geophys. Res.
‘Earth Planet. Sci. Lett.
“Geochim. Cosnmchim. Acts
Nature

“J. Atmos, Sci.
“Tectmmphysics
“Ccmtrib. Mineral. Petrol.
“Geophys. J. Roy. Ast ron. Soc
“Geophys, Res. Lett.
“Mon. Weather Rev.
“J. Atmos. Terr. Phys.
“Atmos. Environ.
“Can. J. Earth Sci.

Science
“Planet. Space Sci.
“Econ, Gecd.
Phil, Trans. Roy, Sot.

London A
“Bull. Seismoi. Sot. Amer.
“J. Sedimenr. Petrol.
“Phys. Earth Planet. Interiors
“Rev. Geophys. Space Phys.
“Amer. Mineral.
“Icarus
“J. Phys. Oceanogr.
“Mar. Geol,

“Soif Sci. SOc. Amer. J.
“Geol. Sot. Amer. Bull.
“AAPG Bull. —Amer. Ass.

Petrol. G.
“J. Appl. Meteorol.
“Geology
“J. Geol.
“Water Rescwr, Res.
“Amer. J. Sci.
“Chem. Geol.
Geokhimiya SSSR

“Deep-Sea Res. Pt. A—
Oceanog. Res.

●%dimentology
“J. Geol. Sot.
Bull. Mineral,

“Geornagn. Aemn. SSSR
“J. Petrol.
J. Volcarml. Ceotherm. Res.

“Geophysics
“Annu. Rev. Earth Planet. Sci.
Palaeogeogr. Palaeoclimalol,

“Bound. -Lay. Meteorol.
“J. Geophys .—Z Geophys.
“Miner, Msg.
“Acts Met.
‘Precambrian Res.

A

I9769
3766
3646
3445
X)73
2936
2686
2647
2455
2357
2063
2017
19543
I797
1737
1727

1715
1654
1571
1555
I5(33
1440
1438
1414
1359
1301
1237

1220
llt)4
1124

1035
1014
995
908
907

865
857
856
854
784
780
772

764
746
742
719
710
707
71M
695

D

35259
6988
TW3

35851
4407
6308
4415
4503
4842
3743
3112
S702
4982
27203
X63
4206

7210
%23
3628
2893
3535
3186
3643
26W
3452
3574
3022

3396
2303
2679
2114
4I1O
2741
2016
3948

2W9
2084
2t?!J2
2169
2066
1289
1638
I648
1522
3028
1318
1317
1573
4X6
1973

L

8962
819
I220

1539
539
518
859
346
10I5
602
1175
548

371
804

811
495
228
51

476
629
522
202
802
294

1378
426
121
64

620
237

85
.

334
123
95

333
118
51

436
12
—

1843
M
76

7(X)
71

u

56. I
53.9
46.5
9,b

69.7
46.5
60.8
58.8
50.7
63.0
66.3
35.4
39.1
6.6
56.7
41.1

23.8
58.6
43.3
53.8
42.5
45.2
39.5
53.4
39.4
36.4
40.9

3s.9
50.5
42.0
49.0
24.7
36.3
45.0
23.()

37.5
41.1
41.5
39.4
38.0
60.5
471
46,4
49.0
24.5
.54.6
53.9
44.9
16.4
35.2

E

25.4
11.7
15.5
—

34.9
8.5
11,7
19,1
7. I
27.1
19.3
20.6
11.0

12. I
19.1

28.7
f3.6
7.9
1.4

14.9
17.3
19.7
5.9
22.4
9,7

15.0
18.5
4.5
3.0
15,1
8,6
4.2
—

[4.5
5.9
4.6

16.1
9.2
3.1
26.5
0,8
—

13.7
4.4
4,8
lb.3
3.6

FG

45.3 2.76
21.7 2.50
33.5 2,61

7,19
Sol 2.63
18.4 1.39
19,3 2.f5
32.5 1.91
14.1 2.61
43.1 1,42
29.2 I.lo
58,3 1.85
28.1 1.24
— 6.24

21.4 1,67
46.6 .91

1.25
49.0 1.59
31.5 1.03
14.7 I .06
3.4 2.14

33.1 1.19
43.7 1.62
36.9 1.77
14.9 .92
61.6 .97
23.8 1.28

41.8 1.39
36.6 ,94
10.8 1.90
6,2 1,46

61.1 1.06
23,8 1,95
9.4 .93
— .34

311.6 [.55
14.4 1.12
11.1 2.33

,87

42.4 ,27
1.$,1 3.31
6.b 1.11

57,1 1.09
1.6 2.87
— ,82

25.0 1.01
8.2 1.03
lo.~ ,48
99.2 1,87
10.2 .69

n

.92

.37

.49
I .eA)
.60
.34
.13
.57
.42
.58
.32
.66
.19
1.33
.48

1.10

.14

.39

.14

.48

.44

.21

.44

.3b

.33

.24

.23

.13

.22

.26

..36

.29
ti7

.25
10

,37
.21
.26
,14
.10
.29
,49
.39
,38
,29
.19
.28
.11
.36
.21

1

1169
209
204
1402
196
1~3
107
173
335
209
I39
284)
161
1077
134
109

212
122
127
119
34
i 25
I 45
129
105
202
101

141
140
109
47
199
55
81
I 83

99
63
61
108
205
]7

57
116
16
63
75
51
73
183
44
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Table 5: Most-cited articles from each core earth sciences journal cited 50 or more times, 1%1-19W SCP,
in alphabetical order by first author. The overall number of papersreceiving50 or more citations in each
journal is shown in parentheses. Code numbers following blbfiographk data on the articles indicate the
ISI/GeoSciTech 1“ research front that includes the article as a core document.

Citmkom

1%1-1980 Bfbffograpbkc Data

129 (6)

123 (7)

347 (%)

426 (91)

64 (2)

275 ( 107)

140 (17)

w (285)
108 (6)

393 (40)

61 (6)

324 (61)

441 (218)

98 (19)

169 (40)

201 (94)

79 (4)

82 (2)

202 (37)
53 (1)

68(1)

91 (2)

375 (40)

514 (59)

78 (5)
60(1)

244 (%)

108 (3)

82 (2)

Akk K. Generation and propagation of G-waves from the Niiga!a earthquake of
June 16, 1964. B.IL Earthquake J/es. inst. 44;73-88, 1966,

AUen JRL. Areviewof theorigin and characteristics of recent alluvial sedments,
Sedimen(o/ogy 5:89-191, 1%5.

Atwater T. Imp ficationsof plate tectonics for the Cenozoic tectonic evolution of western
North America. Geof Sot. Amer. Bull, 81:3513-35, 1970.

Bence A E & AJbce A L. Empiricaf correction factors for the electron microanalysis of
silicates and oxides. J. Geol 76:382-403, 1%8. 81-CK387

Blackadar A K. Boundary layer wind maxima and their signflcance for the growth of
nocturnal inversions. Bull. A mer, Meteorol. Sot. 38:283-90, 1957. 81-0776

Busfnger J A, Wyngaard J C, lzuml Y & Bradfey E F. Flux-profife relationships in the
atmospheric surface layer. J. A tmos, Sci. 28:181-9, 1971.

Cagnkard L. Basic theory of the magnetc-teUuric method of geophysical prospecting.
Geophysics 18:605-35, 1953.

CaJm J W. On spinodal decomposition. Act. Met.9:795-801, l%]. 81-0740
CafeI J C, Hendrkka S J, Langel R A & Hudson W V. A proposed mudel for the

International Geomagnetic Reference Field-1965.
J. Geomagn. Geoelec. Kyoro 19:335-55, 1%7.

Cameron A G W. Abundances of the elements in the solar system.
Space Sci. Rev. 15:121-46, 1973,

CJurfso. R J, Vmrderpol A H, Covert D S, Waggoner A P & Abfqrdst N C.
H2S04/(NH4)2 S04 background aerosol: opticaf detection in St. Louir region.
Atmos. Environ. 8;1257-67, 1974.

CJark S P & RJngwood A E. Density distribution and constitution of the mantfe.
Rev. Geophys. Space Phys. 2:35-88, 1964.

Cmkg H. Lsotopic standards for carbon and oxygen and correction factors for mass-
spectrometric analysis of carbon dioxide. Geochim. Cosmochim, Acm 12:133-49, 1957.

Crutzen P J. Estimates of possible future ozone reductions from continued usc of ffuoro-
chlom-methanes (CF2C12,CFC13). Geophys, Res. Left. 1:205-8, 1974.81-1394

Cmtzen P L The influence of nitrogen oxides on the atmospheric ozone content.
Quarf. J. Roy. Meteoro/. Sot. %:3XP5, 1970.81-1394

Dafgarno A, McEtroy M B & Moffett R 1. Electron temperatures in the ionosphere.
Planet, Space Sci. 11:463-84, 1%3.

Davk R E. Predlctabllity of sea surface temperature and sea level pressure anomnhes over

the North PacWlc Ocean. J, Phys. Oceanogr. 6:249-66, 1976.

Daardorfi J W. Thee-dimensional numerical study of the height and mean structure of a
heated planeta~ boundary layer. Bound. -Lay. Mereorci. 7:81-106, 1974.81-1669

Eady E T. Lang waves and cyclone waves. T.//us 1:33-52, 1949. 81-12W

Evernden J F & RkJmtJs J R. Potassium-argon ages in Eastern Australia.
J. GeoL Sot. Aust. 9:1-49, 1962.

Fmrfngton J W & Qufnn J G. Petroleum hydrocarbons in Narragansett Bay. I. Survey of
hydrocarbons in aedments and clams (Mercenanti mercenwik).
JW4ar. Comt. Mar, Sci. 1:71-9, 1973.

Fehfstefn Y 1. Some problems concerning the morphology of auroras and magnetic
disturbances at high latitudes. Geom.gn. Aemn. SSSR 3:183-92, 1%3.

Fofk R L & Ward W C. Brazes River Bar: a study in the significance of grain size
parameters. J. Sediment. Petrol. 27:3-26, 1957.

Green D H & Rfngwnod A E. The genesis of basaltic magmas,
Contrib. Mineml. Petrol, 15:103-90, 1%7.

Haghfrf F. Cadmium uptake by plants. J. Environ. Qual. 2:93-6, 1973.81-1204

Hutmann W K & Wood C A. Moon: origin and evolution of multi-ring basins.
Moon 3:3-78, 1971.

Haskeff N A. The dkperaion of surface waves on multilayered medka.
Bull. Sei$mol. Sot. Amer. 43:17-34, 1953.81-2394

Had& L A, Frey F A, Schmftt R A & Smfth R H. Meteoritic, solar, and terrestrial
rare-earth distributions. Phys. Chem. Earth 7:169-321, 1966.

JJaaaeJmann K & Wfhberenz G. Scattering of charged particles by random electromagnetic
fields. J. Geophys, —Z. Geophys. 34:353, 1968.81-1827
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246 (102)

76 (6)

80 (11)

99 (5)

66 (2)

207 (24)

195 (43)

64 (4)

225 (56)

123 (5)

lCQ (6)

84 (2)

662 (929)
227 (21)
99 (12)

120 (5)

106 (15)

281 (21)

241 (3)

62 (2)

195 (101)

57 (2)

83 (6)
110(1)

144 (14)

127 (23)

56 (1)

59 (1)

292 (42)

135 (14)

74 (4)

250 (4)

Hefgeson H C. Thermodynamics of hydrothermal systems at elevated temperatures and
pressures. Amer. J. Sci. 267:729-804, 1%9.

Hlf A C. Vegetation: a sink for atmospheric pollutants.
Air Pollut. Contr. Ass. J. 21:341-6, 1971.

Holerrmn J N. The sediment yield of major rivers of the world.
Water Resour. Res. 4 ;737-47, 1963.

HoJser W T & Kaplan 1 R. Ixotope geochemistry of sedimentary sutfates.
Chem. Geo(. 1:93-135, 1966.

Hunter D R. Crustal development in the Kaapvaal Craton. II. The Proterozoic.
Precambnkn Res. 1:295-326, 1974.81-0249

Irvfne T N & Baragar W R A. A guide to the chemical classifkxtion of the common
volcanic rocks. Can. J. Ear~h Sci. 8:523-45, 1971.

Irvlrre W M & Poffack J B. Infrared optical properties of water and ice spheres.
Icarus 8:324-60, 1%8.

Kark D E. Evolution of arc systems in the Western PacW]c.
Annu. Rev. Earth P14net. Sci. 2:51-75, 1974.

KobJH& KJng J W. Atmospheric winds between 100and7WI km. and their effects on the
ionosphere. ~. Atnros Terr. Phys. 29:1045-62, 1%7. 81-0170

Krmo H. Origin of Cenozoic petrographic provinces of Japan and surrounding areas.
Bu//. Vo/cano/og. 20(.%c. IJ):37-76, 1959.

LaJJrecque JL, Kent D V& Camde SC. Revised magnetic poksrity time scale for late
Cretaceous and Cenozoic time. Geo/ogy 5:330-5, 1977.

Lmsbert JB& JJeJer KS. Geochemical investigations of deep-seated rocksin the
Austrzdians hleld. Li/ho$ 1:3(!-53, 1%8. 81-1486

LePkhon X. Sea-floor spreading andcontinental drifi. J. Geophy.s Re.!. 73:366-97, 1968.
Lymmn J& Flembsg RH. Composition ofseawater. J. Mar Re.s. 3:134-46, 1940.
Lynn DC& Bonattf E. Mohilityof manganese in diagenesisof deep-sea sediments.

Mar. Geol. 3:4 S7-74, 1965.
Matausro T. Quasi-gecrstrophlc motionsin the equatorial area.

J. Meteorol. Soc. Jpn. 44:25-42, 1%6. 81-3W5

MrdjmlJD, Porner A M & QrIJrk J P. Mechanism of phosphate adsorption by kaolinite,
gibbsite andpseudobcrehmite. 1, Isotherms and effect ofpH on adsorption.
J Soil Sci. 17:212-47, 1%6.

N&d L. Th60rie du trainage magn~tique desferromagrktique sen grains firrsavec
applications auxtemes cuites. Ann. Geophys. 5:99-136, 1949.

OHara MJ. The bearing of phase equilibria studies insWthetic andnatural systems on the
origin and evolution of basic and ultrabasic rocks. Earrh-Sci. Rev. 4:69-133, 1968.

OxJmrrghER. Metrological evidence forthe presence of amphlbolein theupper mantle and
itspetrogenetic and geophysical implications. Geol. Mug, 101:1-19, 1964,

Pearce JA & thmJR.T ectonicsettingof basic volcanic rocks determined using trace
element analyses. Earth P/ane(. Sci. .Letr. 19:29@Y33, 1973.81-2028

RebdermdtB M. On the genesis and emplacement of ophiolites in Ihe Oman Mountains
geosyrrcfiie. Schweiz. Miner. Petrog. 49:1-30, 1%9.81-0130

Rkh CI. Hydroxy interlayem tiexpansible layer s~lcates. C/ay.$C/ay Miner 16:15-30, 1%8.
Rbrgwood AE. Thepetrological evolution ofixfand arc systems.

J. Geol. Sot. L.orrdon 130:183-2fM, 1974.
Rfrrgwood A E. Phsse transformations and the constitution of the mantle.

Phys. Earth Planet. Interior. 3:109-66, 1970.

RJogwood A E & Green D H. An experimental investigation of the gabbro-eclogite
transformation and some geophysical implications. Tec/onophy$ic$ 3:383-427, I%6.

Robbr G D Q. Ice movement and temperature distribution in glaciers and ice sheets.
J. Gkrciology 2:523-32, 1955.

Schmitt R A, Gohes G G, SmfIJI R H & Osborrr T W. Elemental abundances in stone
meteorites. Me[eon”tics 7:131-213, 1972.

Scfater J G & Fmncbeterm 1. The implications of terrestrial heat flow observations on
current tectonic and geochemical models of the crust and upper mantle of the earth.
Geophys. J. Roy. Asrron. Sot. 20:509-42, 1970.

Sellers W D. A global climatic model based on the energy balance of the earth-atmosphere
system. J. Appt. Meteorol. 8:392-400, 1%9. 81-0749

Sbackleton N J & Kermett J P. Paleotemperature history of the Cenozoic and the initiation
of Antarctic glaciation; oxygen and carbon isotope analysis in the DSDP sites 277.279,
and 281. Initial Rep. Deep Sea Dn’fl. Pr. 29:74> 55, 1975.

Sbmklaton N J & Opdyke N D. Oxygen isotope and palaeomagnetic stratigraphy of
equatorial Pacific core V28-238: oxygen isotope temperatures and ice volumes on a 10S
year and I@ year scale. Quarternary Res. 3:39-55, 1973, 81-1892
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165 (24) Smagorfnskv 1. Manabe S & Hnffowav J L. Numerical results frnm a nine-level eenerid

106 (lo)

338(111)

87 (3)

101(6)

56 (1)

343(52)

127(25)

162(74)

222(52)

703(59)

ck~uladn~ mndel of the atmosphere. Mon. Weather Rev, 93:727-68, 1%5. -

Smfth J V & Ynder H S. Experimental and theoretical studies of the mica polymorphs.
Miner. Msg. 31 :2CW35, 1956.81-3317

Sol&ano L. Determination nf ammonia in natural waters by the phenolhypncfdorite
method. Limnol. Oceanogr. 14:79-MI, 1%9.

Thsot B, Durand B, Espltaff4 J & Cnmbaz A. Influence of nature and diagenesis of organic
matter in formation of petrnleum. AAPG Bull. —Amer. Am. Petrol, G. 58:499-506, 1974.

TuttJe O F & Bowen N L. Origin of granite in the light of experimental studies in the system
NsAfSi308 -KAlSi30B-Si02-Hz0. Geol. Sot. Amer. Mere. 74:1-153, 1958,

Vucadch C G & Puffar W A. Stratigraphy and chronology of fate Pleistocene volcanic ash
beds in central North Island, New Zeafsnd.
N.Z. J. Geol. Geophys. 12:784-837, 1%9. 81-2561

Waffdey A & Black J A. An examination of the Degtjareff methnd for determining soil
organic matter, and a prnpnaed modflcation of the chromic acid titration methnd,
Soil Sri. 37:29-38, 1934.

WbJte D E. Environments of generation of some base-metal ore deposits.
Econ. Gee/. 63:301-35, 1968.

Wnnes D R & Eugster H P. Stabtity of friotite: experiment, theory, and application.
Amer. Minerai. W: 1228-72, 1%5. 81-3518

Yentsch C S & Menzel D W. A methcd for the determination of phytoplankton chlorophyll
and phaeophytin by fluorescence. Deep-Sea Res. Pt. A—Oceanog. Res. 10:221-31, 1%3.

Ynder H S & Tfffey C E. Origin of bssalt magmas: an experimental study of natural and
synthetic rock systems. J. Petrol. 3:342-532, 1%2.

Tabk 6: ISI/GeoSciTech ‘“ research fronts that contain one or more of the core earth sciences joumsJ
articles cited W or more times as a core document, 1%1-1984) SCP, including the name of the article’s
first author. Numbers in parentheses indicate how many citing articles are included in each research front,

IS1/GeoSciTech

research front #

81-0087 (289)
81-OIM (48)
81-0170 (5%)
81-0249 ( 102)

81-0740 (228)

81-0749 (256)
81-0776 (49)

81-1204(111)
81-1290 (116)
81-1394 (XW
81-1486 (117)

81-1669 (73)

81-1827 (107)
81-1892 (276)

81-2028 (199)

81-2394 (65)
81-2561 (35)
81-3005 (52)

81-3317 (25)
81-3518 (49)

Name

Petrogenesis of igneous and metamorphic rocks (Bence A E)
Seismic importance of the Samaif ophiofite of Oman (Reinhardt B M)
Electrodynamics features of the thermosphere and ionosphere (Kohl H)
Formation of the Archean complexes of Southern Africa and elsewhere, and the

evolution of the continental crust (Hunter D R)
Kinetics of phase separation by spinodal decomposition in binary mixtures

(Cahn J W)
Energy balance mndels of global cfimate (Sellers W D)
Formation of low-level jets, diurnal winds, and cyclones over the midwestem USA

and elsewhere (Blackadar A K)
Uptake and toxicity of cadmium in plants (Haghiri F)
Baroclinic instability under various flow regimes (Eady E T)
Ozone depletion by halogenated hydrocarbons and nitrous oxide (Cmtzen P J)
Geochemistry and isntope systematic of high-grade metamorphic terrains

(Lambert I B)
Evolution of turbulence and entraining convection in the planetary boundary layer

(Deardorff J W)
Cnsmic-ray intensity, diffusion and inter-planetary transport (Hasseknann K)
Pleistocene oceanography and cfimatic change from i.sntope and biostratigraphlc data

(Shackleton NJ)
Geochemistry, petrology and tectonic setting of volcanic complexes and metavolcanic

complexes (Pearce J A)
Computations of dispersion of surface waves (Hmkell N A)
Late Quatemary tephras from New Zealand (Vucetich C G)
Generation and seasonal variation of transient equatorial planetary waves

(Matsuno T)
Disnrder and polytypism in mica (Smith J V)
Geochemistry of biotite in igneous and metamorphic rocks and other petrologic

studies (Wones D R)
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corresponding to the code numbers fol-
lowing bibliographic data on the articles
in Table 5. The numbers in parentheses
following the code numbers indicate
how many citing articles are in each re-
search front. The research fronts give us
a clearer idea of the nature of current
earth sciences research. The names are
derived from the words and phrases used
in the titles of articles included in each
research frent. Readers will be able to
get more detailed views of these re-
search fronts when 1S16”s A das of [he
Earth Sciences is completed. Experts
from appropriate fields will provide en-
cyclopedic “minireviews” of current
theories and developments in the earth
sciences.

Comparing Tables 3 and 4, we see that
33 core earth sciences journals are on
both tables. Thirteen of these appear in
the top 20 on both tables: A tmarpheric

Environment, Bulletin of the Seismolog-
ical Society of America, Contributions

to Mineralogy and Petrology, Earth and
Planetary Science Letters, Geochimica
et Cosmochimica Acts, Geophysical

Journal of the Royal Astronomical Soci-
ety, Geophysical Research Letters,

Journal of the Atmospheric Sciences,
Journal of A tmosphen’c and Terrestrial
Physics, Journal of Geophysical Re-

search, Monthly Weather Review,

Planetary and Space Science, and Tec-

tonophy.rics. Thus, these journals rank
highest of the 81 core earth sciences
journals in terms of the number of their
references to the core group, and the
number of citations they received from
the core.

Six of !hese journals also ranked
among the top 20 on both impact and

immediacy. They are: Atmospheric En-
vironment, Geochimica et Cosmochim-

ica Acts, Geophysical Journal of the

Royal Astronomical Society, Geophysi-

cal Researc.’. Letters, Journal of the At-
mospheric Sciences, and Journal of
Geophysicu[ Research.

In future studies, we’ll identify the
most-cited earth scientists and the most-
cited earth sciences articles. This will
give us an insight into the research teams
and institutions that have the greatest
impact in the earth sciences. We’ll also
locate the research fronts that include
these articles and authors to get a better
idea of the cognitive content of current
earth sciences research.

*****

My thanks to Dorothy Silver and A[-

}red Welljams-Dorof for their help in the

preparation of this essay. QlwlIS(
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