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In Part 1 data were provided on 3,100
Latin American articles found in the
1978 Science Citation Index” (SLY),
The average Latin American article
received about three citations from 1978
through 1982. In comparison, the five-
year impact of the average SC1 article
was five. Brazil, Argentina, Mexico,
Chile, and Venezuela accounted for 92
percent of the Latin American articles
indexed in the 1978 SC1. The same five
countries dominated Latin American
scientific output in the 1973 and 1982
SCI.

Our discussion of Latin American sci-
ence continues with a iist of most-cited
articles and a discipline analysis—liie
sciences, physics, chemistry, etc. An
analysis of the specflc clusters of
research cited by Latin American scien-
tists in 1981 helps us identify the par-
ticular research fronts in which they are
active.

Table 1 lists 24 1978 articles that re-
ceived at least 30 citations from 1978
through 1982. Ten papers list frost au-
thors based in Mexico, five in Brazil,
four in Chile, three in Argentina, and
two in Venezuela. Of course, it’s possi-
ble that some of the first authors on
these high-impact papers listed different
institutional affiliations outside of Latin
America on other articles. That is, some
may have been visiting researchers at in-
stitutions in Europe or North America.
Or they may have been researchers from
Europe or North America who worked
at Latin American laboratories for a
while. We checked ISP’s Current Bib-
liographic Directory of the Arts & Sci-
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ences@ (CBD@ ) to determine what ad-
dresses were listed for the first authors of
the high-impact 1978 Latin American
papers in later years. Six authors were
found to have listed addresses at other
institutions outside of Latin Amer-
ica—E. R. Abney, F. Bolivar, R. Bravo,
D.E. Richards, J.L. Ochoa, and L.C.
Vaz. In addition, five of the 24 highly
cited articles were coauthored with
researchers from the US and UK.

We’ve also provided details on the
“nationality” of the citations to these
high-impact Latin American articles in
Table 1. That is, we show the number of
citations given by authors based in the
same Latin American nation as the cited
first author, those based in other Latin
American nations, and those from non-
Latin American countries. These 24 arti-
cles received about 1,200 citations from
1978 through 1982. Eighty-nine percent
were from non-Latin American papers.
Ten percent were “self-citations” from
the cited author’s own country. Only
one percent were from other Latin
American countries. Apparently, there
is little inter-citation between Latin
American scientists, at least as it is
reflected in the international journals in-
dexed in SC1. Thus, whether or not a
Latin American article is highly cited de-
pends on the recognition it gets from sci-
entists outside of Central and South
America.

This point is better illustrated when
we identify the countries that most fre-
quently cited the 1978 SC1 Latin Ameri-
can articles. These articles received
about 9,000 citations from 1978 to 1982.
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Treble II 1978 Latin American articles cited at least 20 times from 1978 to 1982. A= bibliographic data. B= total citations,
C= citations from first author’s own country. D= citatiom from other coumries in Latin America. E= citations from all
other countries,

A B

Bofivnr F. Construction and characterization of new clonin~ vehicles, 111. Derivatives of 162
plasmid PBR322 carrying unique Eco RI sites for selection of Em RI generated recombinant
DNA molecules. Gene 4:12 I-36, 1978. Natl. Autonomous Univ. Mexico [UNAM), Inst.
Biomed. Res., Mexico City, Mexico.

Abney E R, Cooper M D, Kemney J F, Lawton A R & Parkbouse SSM E. Sequential expres- 120
sion of immunoglobtdin on developing mouse B lymphocytes: a systematic survey that sug-
gests a model for the generation of immunoelobulin isoty~ diversity. J. Immunol. 120:2041-9,
7978. Natl. Autonom&s Univ. Mexico (UN~M), Facul{ “Med.: Natj. Pcdytech.
Inst. (lPN) Res. Ctr., Mexico City, Mexico; Univ. Alabama, Dept. Pcdim.. MicrobioL &
Compr. Cancer C1r,, Bkmingham, AL.

Borgomo J M, Mcf,emI A A, Veffn P P, Woodhour A F, Cmepa L DavldMJs W L &
Jfffleman M R. Vaccination and revaccination with polyvalent pneumococcal polysaccharide
vaccines in adults and infrmts (40310), Proc, 5x. .@ Jfio[, Med. 157: 14S-54, 1978, Natl.
Hlth. SCrv,, Sect. Epidemiol., Santiago, Chile; Merck Inst. Ther. Res., Div. Virus Cell Biol.
Rcs. & Corp. Med. Dept. -Occup. Hlth., West Point, PA,

Pefmbert M, Tormt-Pefmbert S & Rayo I F. Abundance gradients in the galaxy derived
from HI, regions. Astrophys. 1.220:5 l&24, 1978. Natl, Autonomous Umiv, Mexico (UNAM)

Inst. Astro”,, Mexico City, Mexico.

DfFolo R. Ca pump driven by ATP in squid axons. Nature 274:393.2, 1978. Sci. Res, Inst.

(lVIC). Ctr. Biophys. Bic=h em., Caracas, Venezuela.

Afarcon-Segov& D & Ruiz.Arguelies A. Decreawd circuiting thymus-derived cells with
receptors for the Fc portion of immunoglobulin G in systemic lupus erythematosus.
J, Cl;.. Invest 62:1390-4, 1978, Natl. lust. N“tr., Dept. Irnmunoi. Rhmmmdol.,
Mexico City, Mexico.

Afnrcon.Segovfa D, Ruiz-Argueiies A & Fbhbefn E. Antibody to nuclear ribonucleoprotein
penetrates live human mononuclear cells through Fc receptors. Nature 27 I :67-9, 1978.
Nail. fnst. Nutr., Dept, Immunol. Rheumatol., Mexico City, Mexico.

Dfdyk B M, Sfmoneft B R T, Bmsseff S C & E@ntoa G. Organic geochemical indicators of
pale.eocnvironmeritai conditions of sedimentation. Nature 272:216-22, 1978. Natl. Petroleum
Enterprise, Con con, Chile; Univ. Caiifomia, lnst. Geophys. Planet, Phys, Los Angeies, CA;
Univ. Bristol, Sch. Chem., Bristol, UK.

Hopp H E, Romero P A, Daleo G R & Poni Lezka R. Synthesis of celiulose precursors,
Eur. f. Biochem 84:561-71, 1978. Bariloche Fdn., Dcpt. Bioi., San Caries de Bariic.the,
Argentina.

Padhl N, Cwnak G, McKoy B V & Lmgbott P W. Photoabsorption in carbon monoxide:
Stieltjes-Tchebycheif calculations in the separated-channel static-exchange approximation.
J Chem. Phyf. 69:2992 -3CQ4, 197f$. Slate Univ. Campin as, Inst. Phys.. Campinas. Brazil;
Calif. Inst. Technol., Arthur Amos Noyes Lab. Chem. Phys,. Pasadena, CA: Indiana Univ..
Dept. Chem., Bloomington, IN.

Bravo R, Otero C, Affende C C & Aliende I E. Amphibian wcytc maturation and protein
synthesis: related inhibition by cyclic AMP, theophylline, and papaverinc. Proc. Nat Acad.
S.,. US 75:1242-6, 1978. Univ. Chife, Facuit. Med., Santiago, Chile.

Cuccovfs J M, Schroter E H, Mcmefro P M & ChaImovkh H. Effect of hexadecyltrimethyl-
ammonium bromide on the thiolysis of p-nitrophenyi aceiaie. J. Org Chem.
43:2248-52, 1978. Univ. Sao Paulo, Inst. Chem., Sao Paulo, Brazil.

Lfado$ F & Ztpata P. Effects of dopamine anaiogues and antagoni$fs on carotid body
chemosensors in situ. J. Physiol. 274:487-99, 1978. Catholic Univ. Chile, Dept. Neurobioi.,
Santiago, Chile.

Sanchez I A & Stefanf E. Inward caicium current in twitch muscie fibres of the frog.
J. Physio/. 283: 197-2C0. 1978. Natl. Polytech. Inst. (IPN) Res. Ctr., Mexico City, Mexico.

Sfmeiouf R J & l,elok L F. Oligosaccharides containing glucose and mannose in glycopro-
teins of the Ihymid giand. Pro.. Naf. A cad. Sci. US 75:1162-6, 1978. Inst. Biochem. Res.
“Fundacion Cnmpomar’<; COIL Exact Natur. Sci.. Buenos Aires, Argentina.

Mortata R A, Q!dm F H 6 Cbafmovkh H. Formation of closed vesicies from a simple phos-
phate diester, Preparation and some properties of vesicles of dihexadecyi phosphate.
Btochem. Wiophy$. Res. Ckmmun. 81:1080-6, 1978. Univ. Sao Paulo, Inst. Chem.,
Sao Paulo, Brazil,

Femefn S H, Nakamum M & Castro M S A. The hweralgcsic effects of prostacyclin and
prostaglandin E2. Pros6zglandins 16:31-7. 1978. Ribeirao Preto Facult. Med., Dept.
Pharmacol., Sao PaukJ, Brazil.

Zepe& A. Mass of the up quark. Phys. Rev. Left. 41:139-41, 1978. Nat]. Polytech. Inst.

(IPN) Res. Ctr., Mexico City. Mexico.

(kmsco H A, Fuenmayor A, Batiwm J S & Gonzalez G. Efiect of verapamif on normal
sinoatriai node function and on sick sinus syndrome. Am.,. Heart J. %:760-71, 1978.
Los Andes Univ. Hosp., Cardiovasc, Cm., Merida, Venezuela.
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Vmz L C & Alexander J M. Systematic of fusion barriers obtained with a modified pmxim- 34 0
ity potential. Phys ReL. C—N..{ Phys. 18:2152-61, 1978, IFUFRJ C,dade Uni,., Dept. Nucl
Phys,, Rio de Janeiro, Brazil: SLJNY, Dep[. Chem., Stony Brook, NY.

Perez-Tamayo R. Pathology of collagen degradation. A mer J Path./ 92:509-66, 1978 Nat]. 32 6
Jnst. Nutr., Dept. Palhol., Mexico C)ty, Mexico,

Ochoa J.L. Hydrophobic (interaction) chromatography. Biochimie 60:1-15, 1978. Natl. 31 2
Autonomous Univ. Mexico (UNAM), Inst. Chem., Mexico City, Mexico.

Ramos C, Lmnoyi E. Feoll M, Rodrfguet M, Perez M & Ortk.Ortk L. TrypanosomII <rum 31 2
immunosuppressed response to different antigens in the miecled mouse. Exp. Parrm!foi

45:190-9, 1978. NaO. Autonomous Uni\. Mexico (UNAM), Inst. Biomed. Res., Mexico Oty,
Mexmo.

Rkhmds D E, Regs A F & Gsrrdmn P 1. Two classes of site for ATP in the Ca2+-ATPase .W ~
from human red cell mcmhra. es. Bmch(m Btophys Aria 51 I 194-201, 1978, (l”iv B.mm
Ames, Fac.lt. Pharmacol. Biochem., Buenm Aires, Argentina.

Tot.ls 1I84 !16

Source of da!a on artw+s 19”8 SCF”
source cd data cm c,tatmm IYT.JY82 .SCI

Table 2 shows21 countries that account
for at least one percent of citations to
Latin American research. Twenty-nine
percent were from US citing papers.
West European articles account for 14
percent. The UK accounts for eight per-
cent. All Latin American countries com-
bined account for 32 percent.

Table 3 provides details on these Latin
American citations to Latin American
research. A pattern of high national
“seff-citation” is obvious. For example,
971 of the citations to Latin American
research came from Brazilian papers.
Yet 917 of these were “self-citations” to
Brazilian research. In this study, “self-ci-
tation” refers to citations by any author
from one country to the work of any au-
thors in that same nation. It should not
be confused with the usual meaning of
self-citation as an author citing his or her
own work. Thus, national self-citations
indicate a form of “provinciality” or “in-
sularity, ” even though the authors in
question may not be known to each
other.

This high level of “insularity” is
observed in other Latin American na-
tions. Ninety-one percent of Argentina’s
citations to Latin American research
cited Argentinean papers; Mexico, 98
percent; Chile, 93 percent; Venezuela,
91 percent, and so on. These data indi-
cate that Latin American researchers are
not aware of, or choose not to cite, pa-
pers from neighboring countries in Cen-
tral and South America. Keep in mind
that this statement is based on the inter-
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Table 2: Countries that most frequently cited 1978 SCI’
Latin American arllcles. Asterisks (- 1 indicate Lat,”
American countries, A=citing country B=citations to
Latin American articles. C=percent of all c]talmns to
Latin America” articles, D=c,mtKM~ m all amcks,

A

us
“Brazil
“Argentina

UK
“Mexico

FRG
France

“Chile
“Ven.exwda

Canada
Japm
Awtral]a
Jtaly
OSSR
Swilz.srJmd
Netherlzmds
Sweden
India
Belgium
Israel
Denmark
All Others

B c

2h05 29
97 I 11
787 9
-ma 8
436 5
374 4
334 4
290 3
259 3
243 3
219 3

I“7 2
153 2
I45 2
Ill 1
I(YJ 1
85 I
80 1
’78 I
69 I
M I

653 7

ToM 8935

n

833,933
3960
3302

188,323
2289

117,817
94,919

16%

1120
80.894
94,149
38,099
36, WI
48,459
30, f173
35,180
34,33fl
20,312
18,102
18,040
17,139

137,385

national journals covered in SC]. A cita-
tion analysis of regional journals might
reveal a different pattern.

The finding that there is little inter-ci-
tation between Latin American scien-
tists raises important science policy
questions. Much has been done to in-
crease contacts between Latin American
scientists and those in the US and Eu-
rope. As a result, scientific information
from the US and Europe is more accessi-
ble to Latin American scientists, and
vice versa. Similar programs should be
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Table 3: Inter-Latin American self-citations. Self-citation is

defined M the number of references in a nation’s
literature that cited that same nation’s papers divided by
the number of references to all Latin American papers.
A= citing country. B = Latin American citations. C =self-
citations D = percent of self-citations.

A B c D

Brazil 971 917 94
Argentina 787 716 91
Mexico 436 425 98
Chile 290 269 93
Venezuela 259 235 91
Colombia 46 40 87
Costa Rtca 22 15 68
Guatemala 13 7 54
Cuba 11 II 103
Uruguay 9 9 lW
Peru 8 6 75
Ecuador 3 3 100
Bolivia 1 0 0
El Salvador 1 1 Iw
Honduras 1 I IIXl
Panama I o 0

Total 2859 2655 93

Table 4: Distribution of 1973 SCP articles from Brazil and
Mexico by field. A= Brazifia” articles. B=perctm[ of all
Brazilian articles. C= impact of Brazilian articles.
D= Mexican articles. E=percent of all Mcmcan articles.
F= impact of Mexican articles.

Field A BCDEF

Life Sciences 449 55 25 390 73 2.6
Physics- 137 17 3.2 58 II Z.f
Chemistry 5a 7 4,4 41 8 2.f
Engineering/Technology 55 7 .9 12 2 1.5
Mathematics 314.98
All Others”” 82 10 ,8 26 : ::;

“ Includes Geophysics and Astrophysics.
-. Includes articles from m“ltidisciplimmy journals.

designed to intensify contacts between
scientists in Central and South Amer-
ica—travel grants, exchange programs,
cooperative research projects, regional
laboratories and journals, etc. This
could lead to a greater awareness among
Latin American nations of each other’s
useful scientific contributions.

By examining the journals that pub-
lished Latin American research, we can
get a rough idea of the fields of science
they concentrate in. Several studies
have indicated that Latin American
science in general is concentrated in the
life sciences.lb In comparison to the dis-
tribution of the world’s literature, Latin
American science is underrepresented
in physics and chemistry.

J. Davidson Frame, Department of
Management Science, George Washing-
ton University, Washington, DC, com-
bined 1973-1975 SCI data for a study of
Latin American and world science. lb He
found that 60 percent of the world
literature was in the life sciences, com-
pared to 73 percent for Latin American
publications. Nineteen percent was in
chemistry-for Latin America, this
figure was 11 percent. Physics, including
geophysics and astrophysics, accounted
for 21 percent of the world literature but
only 16 percent of Latin American ar-
ticles. Frame concluded that Latin
American research is “peripheral” to
world or “mainstream” scientific output.

But when we examine individual Latin
American nations, we see that some are
more “mainstream” than others. Table 4
shows the dktribution of 1973 SC1 arti-
cles from Brazil and Mexico by broad
discipline, and their five-year impacts.
About 52 percent of the world literature
covered in SCZ that year was in the lie
sciences. For Brazil, this figure is 55 per-
cent, very close to the world average. A
much larger proportion of Mexican pub-
lications—73 percent—is in the life
sciences.

Brazilian publications in physics are
also roughly proportional to the world
output— 18 percent in 1973. Four per-
cent of Brazil’s articles were in mathe-
matics, compared to three percent for
the world literature. Mexico is under-
represented in both physics and mathe-
matics—l 1 and one percent, respective-
ly. (Both Brazil and Mexico published
much smaller proportions of articles in
chemistry and engineering than the
world as a whole. In 1973, 17 percent of
the world’s literature was in chemistry,
and 11 percent in engineering.)

Table 5 shows how Brazilian and Mex-
ican articles in the 1978 SCZ are distrib-
uted by discipline. The Brazilian propor-
tion of articles in the life sciences de-
clined to 46 percent in 1978, lower than
the world average of 55 percent that
year. But the impact of Brazilian life
sciences articles increased from 2.5 in
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Table 5? Distribution of 1978 SCP articles from Brazil and
Mexico by field. A = Brazilian articles. B= percent of all
Brazilian articles, C = impact of Brazilian articles.
D= Mexican articles. E= percent of all Mexican articles.
F = impact of Mexican articles.

Ffefd ABCDEF

Life Sciences 483 46 2.9 410 67 3,1

Physics. 229 22 3.0 87 i4 4.8

Chemistry 96 9 3.6 30 5 1,3

Engineering/Technology 76 7 1.3 51 8 .7

Mathematics 38 4 1.4 9 1 2.9

All Others”” 138 13 .9 24 4 3,6

‘ Includes Geophysics and Astrophysics.
‘- I“cl.des art,cles from multidisciplimry journals.

1973 to 2.9 in 1978. The percentage of
Brazil’s output in physics increased from
17 percent in 1973 to 22 percent in 1978,
which is higher than the world average of
17 percent. The impact of Brazilian
physics articles was stable at about three
in 1973 and 1978. The proportion of Bra-
zilian articles in chemistry also grew,
from seven percent in 1973 to nine per-
cent in 1978. This is still lower than
the world average-16 percent of the
world’s literature was in chemistry in
1978. Brazil’s proportionate productivity
in chemistry increased, but its average
impact declined from 4.4 in 1973 to 3.6
in 1978.

Mexico’s emphasis on the life sciences
in 1978 is still strong, accounting for 67
percent of Mexico’s publications—down
from 73 percent in 1973. The impact of
Mexico’s life sciences publications in-
creased from 2.6 in 1973 to 3.1 in 1978.
The percentage of Mexico’s output in
physics grew from 11 percent in 1973 to
14 percent in 1978, closer to the world
average of 17 percent, Signtilcantly, the
impact of Mexican physics articles more
than doubled, from 2.1 in 1973 to 4.8 in
1978. Only five percent of 1978 Mexican
articles were in chemistry, lower than its
1973 proportion of eight percent and far
lower than the 1978 world average of 16
percent. The impact of Mexico’s chem-
istry articles also declined, from 2.1 in
1973to 1.3 in 1978.

Of course, analyses of field distribu-
tions are too broad to give us an idea of
the specific subjects of research a na-
tion’s scientists specialize in. It is useful

to know how much of a nation’s litera-
ture is devoted to life sciences, but it is
more relevant to know what disciplines
within this field are stressed—biomedi-
cine, biochemistry, clinical medicine,
botany, etc. It is even more interesting
to know what specific research problems
are addressed within these disciplines—
erythrocyte membrane proteins, cell-
mediated cytotoxicity, T-cell responses
to tuberculosis, etc.

1S1 has developed a method to auto-
matically classify the scientific literature
into thousands of discrete, highly specif-
ic “clusters” of research. The method
relies on co-citation analysis to identify
“core” documents in these clusters, and
the current “research front” papers that
cite them. This method has been de-
scribed previously. 1?

For this study, we used the 1981 SCI
file to see what clusters of research were
cited by Latin American articles. Thk
helps us identify the current areas of
Latin American research. In brief, we
examined more than 2,300 research
fronts that included at least one Latin
American paper. Obviously, we can’t
discuss all of them here. So we set a
threshold to obtain a manageable num-
ber for analysis.

Figure 1 shows a map of 37 clusters of
research cited by at least eight Latin
American articles in the 1981 SCI. Each
circle represents a single cluster of re-
search. The connecting lines indicate
co-citation links between research spe-
cialties. Each cluster is identified by a
number. The full name for each research
front is provided in the table and cor-
responds to the number on the map. We
have explained previously how the re-
search fronts are named. 17 After each
research front name, the number of 1981
citing papers is shown, as well as the per-
centage from Latin America.

Before we discuss Latin American re-
search specialization, a few comments
about the map itself are needed. The
map does not show the relative “sizes” of
the specialty areas it depicts. The num-
ber of citing articles in these research
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Ffgure 1: M.ltidimensicmally scaled map of reseach clmters tiled by at least eight 1981 SCI’ Latin American articles. Num-
bers correspond to accompanying index of re%arch front names.

KEY

Names of research fronts that included at least eight 1981 SCP articles from Latin America. A= number on map,
B = research front name. C= total number of citins articles. D = percentage of Latin American citing articles

A
1
2
3
4
5
6

7

8
9

10

11

12
13
14
Is
[6
17
18
19
20
21
22
23
24
25
26
27

Phydm & Astropbyskm

B
Spectroscopic studies of WofFRayet stars
Interacting boson mcdel
Neutrino masses, neutral currents, and other factors involved in unified field theories
Chemical composition and structure of globular clusters
Mass, photometric abundances, and colors of cepheids, carbon stars, and super giants: stellar evolution
Monte Carlo and other studies of renormalization, roughening transitions, and expansions in lattice-

ga”ge theories
Renormafiition group studies 0[ percolation behavior in Eattice models

Pbyskal Chembtry
Intermediate valence states
Auger spectron and self-consistent band structure theory of metals
Electronic stmcture, magmetism, conductivity, and related properties of did surfaces described by the

Hubbard, Anderson, and other models
Self-consistent field X-alpha-scattered wave calculations of electronic structure and magnetic properties

of molecules
LU. Sciences

Microphage activation and intcrcehdar infection
Development and stmcture of trypanosoma
Enzymes which control DNA conformation and [he effect of interactions with intercalating drugs
Analysis of tight junctions in various tissue
Transmembrane electrical potentials and membrane permeability
Ecological and adaptation strategies in community stabUity

Kallikrein and hypertension
Serodiagnosis and subtyping of arbovir”s discaw.s
Mechanisms of ion exchange and transport ATP
Sarcopfasmic reticulum ATPase
Renat physiology and ion transport
Methcds for the analysis and characterization of proteins
Effecls of anti-arrythmic drugs cm cardiovascular dk.ease
Adrenorecepbms and physiology of neurotransmission
Etiology and pathotogy of viral gastroentcritis
Glycoprotein biosynthesis

CD
75 17

133 7
288 t5
205 5
108 8
225 4

77 16

118 9
276 3
105 8

134 7

63 19
38 24

988 1
244 3
3833
315 3
126 9
8a 10

337 3
263 4
419 2

1034 3
314 3
567 3
495 4
[80 6
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28

29
xl
31
32
33
34
35
24

37

Biochemistry and metabolism of zinc, copper, and other trace elements

Effects of dietary cholesterol on the plasma and arm’iaf wall of undernourished rats
Nutrition and the immune response
Immune aspects of systemic lupus erythematosus and other related diseases
Phosphdigids in the fetaf lung
Clinical treatment of pituitary prolactinoma and adenuma
Hormone interactions M the pi!uitary level
Neuropharmacological regufaticm of pituitary hormones
Prolac!in and male reproductive organs
Hormone receptor function and sexual abnormafbles

fronts range from 20 to more than 1,000
but they are all shown on the map as sin-
gle points. However, the map i.r multidi-
mensionally scaled ls—the distances be-
tween clusters reflect how close or far
apart they are in subject matter. In ef-
fect, the map depicts the cognitive struc-
ture of the research areas shown. Keep
in mind that the scaling is multidimen-
sional—when it is reproduced on a flat
page, the distances between some
clusters are altered to prevent overlap-
ping. Ideally, a three-dimensional model
could be built for these maps, like the
ball and stick models used by chemists.

The research fronts numbered one
through seven on the map in Figure 1
deal with physics and astrophysics. They
discuss the interacting boson model, lat-
tice-gauge theories, untiled field the-
ories, stellar evolution, and studies of
various types of stars. More than 1,100
1981 citing papers are included in these
seven research fronts, and 104, or nine
percent, are from Latin America.

The concentration of Latin American
citing papers was particularly high in
three of these research fronts in physics
and astrophysics. Of the 75 papers pub-
lished in 1981 that cited research front
number one, “Spectroscopic studies of
Wolf-Rayet stars,” 17 percent were from
Central or South America. Sixteen per-
cent of the 77 papers in research front
number seven, “Renormalization group
studies of percolation behavior in lattice
models, ” were from Latin America. In
research front number three, “Neutrino
masses, neutral currents, and other fac-
tors involved in unified field theories, ”
Latin America accounts for 15 percent
of the 288 papers published.

Latin American scientists were also
active in four research fronts in physical

669 3
21 38

!12 10
136 7
234 3
336 5

74 II

402 5
102 8
161 5

chemistry. They are numbered eight to
11 on the map. These research fronts
concentrate cm valence states, band
structure theory of metals, properties of
solid surfaces, and properties of mole-
cules. However, of the 633 1981 citing
papers in these research fronts, only 36,
or six percent, were from Central or
South America,

The research fronts numbered 12-37
are in the life sciences. About 8,100 cit-
ing papers published in 1981 are inchrd-
ed in these 26 research fronts. Only 315,
or four percent, are from Latin America.
However, several individual research
fronts show a high concentration of pa-
pers from Latin America. For example,
research front number 29, “Effects of
dietary cholesterol on the plasma and ar-
terial wall of undernourished rats,” in-
CIudes 21 papers—38 percent of these
were from Central or South America.
Latin America accounts for 24 percent
of the 38 published papers in research
front number 13, “Development and
structure of trypanosoma. ” Of the 63
papers in research front number 12,
“Microphage activation and intercellu-
lar infection,” 19 percent were from
Latin America.

This map shows, at a glance, that
Latin American science in 198f con-
tinued to place a heavy emphasis on the
life sciences. Physics, astrophysics, and
physical chemistry are other areas of
specialization. Of course, Latin Ameri-
can scientists do work in areas that do
not appear on the map—mathematics
and engineering, for example. But they
are most active in the research areas
shown here. Also, the research fronts
we’ve discussed were identified quan-
titatively by determining the number of
1981 papers and the percentage from
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Latin America. The map shows those re-
search areas in which Latin American
scientists published most frequently.
They are not necessarily the “best” or
highest-impact areas of Latin American
science.

This concludes our analysis of Latin
American science. As you can see, ISI’s
data bases can provide unique insights
into the scienttlc output of any nation or
group of nations—its productivity, im-
pact, internationality, interlinguality,
and areas of specialization. The data
we’ve presented are relevant and impor-
tant measures of a nation’s scientific
“economy.” In fact, the US National Sci-
ence Board has used ISI’S data in its Sci-
ence Indicators reports since the early
1970s. While these reports provide sev-
eral international comparisons, they pri-
marily fecus on the US. This study dem-
onstrates that ISI’S data can be used to

compile science indicators reports for
any country or region desired. Indeed, a
proposal to compile such data may be
discussed at a conference sponsored by
the United Nations, to be held this May
in Graz, Austria, For more information,
contact M. Anandakrishnan, Room
1040, 1 United Nations Plaza, New
York, New York, 10017.

In the coming weeks, we plan to pub-
lish more studies of the scientific litera-
ture from various other geographic re-
gions. Interested readers should also re-
fer to earlier studies of highly cited arti-
cles and journals from France, 19 Scan-
dkavia,zo and Italy .21

*****

My thanks to Abigail W. Grimom and
Alfred Welljams-Dorof for their help in
the preparation of this essay, c,1984 [S1
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ERRATUM

In the Current Comments@ essay, “IS your journal ‘up front’ with your address?
Or, the saga of the incomplete address. Part 1,“ Current Contents” (42):5-13, 17 Oc-
tober 1983, I stated, “The signers of the now famous Vancouver Declaration did not
consider the issue of author addresses. ” This statement is indeed true of the original
declaration.

However, Edward Huth, North American correspondent, International Commit-
tee of Medical Journal Editors, points out that the declaration was intended to
define manuscript requirements, not to specify publication format. The latest ver-
sion of the declaration does specify that the manuscript carry the address of the au-
thor responsible for correspondence about the manuscript and the address of the
author to whom reprint requests should be addressed.

My thanks to Dr. Huth, who is also editor of Anna[s of Interns/ Medicine, for his
correction.

1. [ntematJonal Committee of Medical Jounral EdJtora, IJniform requirements for manuscripts
submitted to biomedical journals. Ann. fnrerrz. Med. 96:766-71, 1982.
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