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jeho zaklady, principy a jeho podil
na kvalite vyzkumu
1. vydani 1963 — letos 2013: 50 let vyrocCi
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New trends in publication (Open
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2 Genealogie citacnich rejstiiku



1955 E.Garfield : ,Citation indexes for science: a new dimen-
sion in documentation through association of ideas”
Science 1955 (122) :108-11.

Ukazuje na vyvoj citacniho rejstriku ze systemu informacniho
vyhledavani k nastroji na hodnoceni vyzkumul.

1972 E.Garfield : ,Citation analysis as a tool in journal evalua-
tion®.
Science 1972 (178) :471-479.
Ukazuje na moznost citacni analyzy k hodnoceni sledovaneho
casopisu pri vyuziti pocCtu citaci.

1964 E.Garfield : ,Science Citation Index: a new dimension in
iIndexing"” .
Science 1964 (144) :649-54.
Uzivatelé SCI zaujati indexovanim fizenymi kliCovymi slovy {j.
Permuterm Subject Index a KeyWords Plus




1977 E.Garfield : ,Citation indexing for studying science.”
Nature 1977 (227) :669-671.

Prvni seznam 50 nejcitovanéjsich autoru z SCI. 1/3 z nich odpo-
vidala Nobelistum a témér vsichni méli vysoky impakt, ktery pfi-
poustel, ze by se jimi mohli stat (tzv. Nobel class).

1964 E.Garfield, Sher IH, Torpie RJ: ,The Use of Citation Data
In Writing History”,
ISI, 1964.

ldea mapovani vedy, zalozena na propojovacich vlastnostech ci-
taci realizovana na historiografii DNA pomoci softwaru HistCite.
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Can a computer write the history of science? Probably not in the sense usunally implied.
However, the research reported herein 15 a preliminary attempt to understand and define
some basic problems that must be solved if computers are ewer to aid the historian of
science -- no less supplant hom  In this study it was necessary to select a recent important
seientifie breakthrongh which was based oo the cumulation of years of diverse seientific
achievement. For this reason we selected the discovery of the DNA code. For a coneise
historical deseription of the events, we then selected "The Genetic Code,” a book by
Dr. lsaae Asimov which deseribes the major scientific developments that eventually led
to the duplication in the laboratory of the process of protein synthesis under control of
DNA.

The choice of the genetic code as our case study was not fortuitous. Maj
throughs g field of molecular biclogy cccurred at a fime which coincid

completion of o t extensive experimental citatien indexes, the Genetics Citation
Index (1) and the I06] Seciemce Citation Index (1) from which part of the GCI was ex-
tracted. The availability of pertinent citation data made practical the testing of citation

indexing for constructing historical maps and evaluating individual scientific events.

The history of citation indexing for the purposes disseminating and refrieving infor-

mation has been extensively described elsewhe ). A suggestion for its use in
historical research came as early as 1955 (4#8). Howewver, the use of citation data for
constructing historical maps was given great impetus by Dr. Gordon Allen when he prepared
a bibliographic citation network diagram demonstrating the chromelogical relationship and
citational linkages among a group of papers on the staiming of nucleie acids. Allen's
citation network diagram provided a wseful modsl of scientifie literature and simultaneously
provided, mm a two-dimensional topological display,- the historical development of the
subject matter covered by the fifteen papers m his bibhiography. (6§) The availability of
large files of computer-generated citation indexe:s and the experience derived in their pre-
paration made practical the possibility of testing the usefulness of this approach in
studying history.

The methodology developed here will hopefully prove useful to the historian and
others interested in tracing the origins of discovery and ereativity. It comsisted of twe

steps.
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Fig. 2. Historiograph of 33 most-cited works in the collection of papers citing Price from 1956 to 2006.
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3 Citaéni indexovani — Jeho teorie

a aplikace v prirodnich vedach, v tech-
nologii a vedach humanitnich.

Eugene Garfield & spolupracovnici

L == . R. K. Merton
Citation Indexing—Its
Derek J. de Solla Price

Theory and Application
In Science, Technology,! P.F. Wouters
and Humanities

Eugene Garfield 1979

Institute for Scientific Information 1983

r--------------

Foreword by Robert K. Merton
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1979 E.Garfield : ,Citation indexing: Its theorx and aEEIication IN

1983 science, technologx and humanities”,
J. Wiley, N.Y., 1979; Philadelphia 1SI, 1983;

Foreword by R.K.Merton

Toto Garfiedovo dilo je ukazkou, jak lze, a jak je tfeba, védecky
pracovat v oblasti biblio-, resp. sciento- metrie. Po 16 letech od
vydani prvniho svazku Sci. Cit. Indexu (1963), jez vyplnil syste-
matickymi a exaktnimi studiemi, prokazal (1979) jeho vyhody,
nedostatky i chyby. SouCasnost v nové generaci citaCnich
rejstrikti (Web of Science) mu dava plné za pravdu, i diky rozvoji

informacni technologie (viz Scopus).

14



Bez citacni analyzy bychom dnes nemély popsany resp.
prokazany, mimo jiné nasledujici pojmy (cast 1):

Invisible college popsany pomoci kocitacni analyzy (p.144);

Objasneni uspésnosti metodologickych praci jako O. H.
Lowryho metoda (1951) v letech 1961-1975 50.000 citaci
(p.246);

VlIiv mnohoautorstvi na publikaCni produktivitu (p.243);

Prognozovani Nobelovych cen (p. 64);

Fenomeéen zapominani (noncitedness) p.247),

PredCasne objevy ve vede (p.246);

Cita€ni analyza a udélovani definitivy (p.71, 240);

15



Prinos knihy ,,Citation Indexing“ ke kvalité vyzkumu (cast

1):

SCI pouzivan jako soucast (!) hodnoticiho procesu;
umoznuje kontrolu legitimity pouzitych referenci;
usnadriuje cilené vyhledavat i v pramenech z jinych oboru;

napomaha zavadet principy z SCl do SSCl a hlavne do
A&HCI;

potvrdil poCet citaCnich ohlasu jako legitimni indikator
signifikace vyzkumui;

postupné zavadéni SCI (resp. Web of Knowledge) jako
celonarodni nastroj;

(pokracovani)

16



(dokonceni)

« vzestup spoleCenskeho uplatneni citacni analyzy ji déla prija-
telnou jako obecnou teorii ,kumulace vyhod® (1) resp. principu,
ze ,uspéch rodi uspéch” (2) .

[1] Price D. J. D (1976) A General theory of bibliometric and other cummulative
advantage processes.
J Amer Soc Inf Sci 27 :292-306.

[2] Merton R K (1973): The Matthew effect in science. In: Storer N W (ed): The

Socy of science, Chicago Univ Press, :439-4509.

17



Robert King Merton
July 4, 1910, Philadelphia
Febr 23, 2003, New York City
Temple University,
Advancements in Sociology

Derek J. de Solla Price

January 22, 1922, Leyon UK

September 3, 1983, Princeton USA

Univ. of London, Univ. of Cambridge, Yale
University, Univ of Singapore 1948
Antitkythera mechanism-analog computer
Exponetial growth of science-Price's Law

Jfather of scientometrics* 18



Poprvé tento efekt v bibliometrii uvedl Merton [1]. Matousuv
efekt se muze napf. projevit i v knihovnach pfi objednavani
novych ¢asopisu nebo kumulaci budoucich vypujcek u knihy;,
ktera byla jiz drive Casto pujéovana (Bensman [2]). MatouSuv
efekt se muze oznacovat také jako halo efekt a D. J. D. Price
na ném vytvoril teorii déju kumulaéni vyhody [3]. Strucné to
Ize vyjadrit jako ,uspéch rodi uspéch” (success breeds
success). To je pripad knihy autora, jehoz knihy se dobre
prodavaji, takze i jeho nova kniha ma nadegji se stat
bestsellerem, protoze stale vice ¢tenaru autora zna a on se
tak stava dominantnim mezi ostatnimi spisovateli [4].

[1] MERTON RK: The Matthew effect in science. Science, 159 :56-63, 1968.

[2] BENSMAN SJ: Journal collection management as a cumulative advantage process.
College & Research Libraries, 46 :37-54, 1985.

[3] PRICE DJ DE S: A general theory of bibliometric and another cumulative advantage
processes. J. Amer. Soc. Inform. Science, 27 :292-306, 1976.

[4] NovY zAKON, Evangelium dle sv. Matou$e, 25, 14 - 30. Ekumenicky pfeklad, Ustifedni
cirkevni nakladatelstvi, Praha, 1979.
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Ref 19:. Price Derek J de Solla: Networks of Scientific Papers:
The pattern of bibliographic references indicates the nature of
the scientific research front. Science, 149(3683) :510-515, 1965.

V soucCasne dobe mame zpracovane citacni
studie vytvorene na pocitacCi na zaklade velke a
reprezentativni literatury. Umoznuji citacni
analyzu zcela jinym zpusobem nez az dosud
bylo dosavadni indexaci mozne, a to pomoci
,vyzkumnych front".

20



Eugene “Gene" Garfield
September 16, 1925, NY City
PhD, Univ. of Pennsylvania
Information scientist

Institute of Scientific Information,
Philadelphia,

,Science Citation Index”

Paul Wouters

Centre for Science and Technology
Studies, Leiden University
Citation analysis — bibliometrics
Scientometrics — virtual knowledge
e-science
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Garfield E.:

Fast Science vs. Slow Science, Or Slow and
Steady Wins the Race

The Scientist, 4 (8): 14-14, 17 Sept 1990

,NeocCekavany objev, je velmi vzacna vyjimka; vetsSina
pokroku ve vede zavisi na dlouhodobém, neustalem,
metodologickem vyzkumu. Nejde o to opatrit si namety
jako pro televizni headliny nebo dokudramata, ale ve
vétsiné pripadu se véda ubira touto obtiznou a

pomalou cestou”.
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4 Citacni rejstriky
rozsirovani
vyhledavani
hodnoceni

vedeckych a vyzkumnych informaci v
zavislosti na rozvoji technologie

Current Contents

This week’s Citations Classics

http://citationclassics.org/
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\@ http://garfield library upenn.edu;/ classics.him |

Citation Classics

Essavs on Citation Classics
Essavs on Most-Cited Papers

Short History of Citation Classics Commentaries
Eugene Gartield

From 1977 to 1993, four thousand Citation Classic Commentaries were published in Current Contents. The full

texts of these mostly one-page articles are now available in an open access server at :
http://garfield.library.upenn.edu/classics.html

During the past two years my assistant Meher Mistry has processed and indexed these commentaries. The

website includes a year-by-year directory from 1977 to 1993. Once you reach the yearly sub-directory, there is
a chronological listing of the commentaries published each year. To find a particular author, word, or subject,

you use the FIND command on your browser. This will take you to the title of the commentary and from there
you can access the pdf version of the commentary itself.
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_This Week’s Citation Classic__

Bonner W M & Laskey R A. A film detection method for tritium-labelled proteins
and nucleic acids in polyacrylamide gels. Fur. J. Biochem. 46:83-8, 1974.
[Medical Research Council Lab. Molecular Biol., Univ. Postgrad. Med. Sch.,

Cambridge, England] :

CC/NUMBER 1
JANUARY. 3, 1983

A sensitive fluorographic method is de-
scribed which enables one to detect 3H
in polyacrylamide gels using X-ray film.
The method is also useful for 14C detec-
tion, being ten times as sensitive as au-
toradiography. [The SCI® indicates that

this paper has been_ci
publications since 1974.

William M. Bonner
National Cancer Institute
National Institutes of Health
Bethesda, MD 20205

November 9, 1982

“Ron Laskey and | met in John Gur-
don’s Developmental Biology Labora-
tory in Cambridge. Like many research-
ers in the early-1970s, we had found
that biological samples could be com-
pared much more easily and accurately
on polyacrylamide ;
rather than tubes. Furthermore, with
radioactive samples, the slab gel could
be dried onto paper and autoradio-
graphed, thereby eliminating the te-
dious and sometimes fickle procedure
of slicing tube gels into 1mm thick
slices for scintillation counting. Slab
gel autoradiography was good for
32PQy, adequate for 14C and 35S, but
hopeless for 3H, since its beta particle
was too weak to exit from the gel.

“We had read Randerath’s paper! on
fluorography of 3H on thin layer plates
and therefore suspected that if a scin-
tillant such as PPO could be placed in-

side the polyacrylamide matrix, 3H
could be detected on film. The prob-
lem was that PPO is totally insoluble in
water, and we felt that the chances of
finding a solvent compatible with both
PPO and polyacrylamide were close to
zero. However, we decided to try
anyway, and pulled some solvents off
the shelf, one of which was DMSO. We
soon found that it could replace the
water in the polyacrylamide matrix and
in addition could solubilize PPO quite
well. We soaked a radioactive gel in
DMSO-PPO and put it at -70°C with a
piece of film. ‘

“Both Laskey and | were primarily
occupied with other projects and had
treated these experiments more as a
pastime than as a serious endeavor.

However, when we developed that film

and saw the image, the realization
struck us that we had in essence solved
the problem. We changed our priori-
ties, and the paper was submitted two

weeks before | left the Medical Re-

search Council. Laskey later found that
the film response in fluorography was
nonlinear, and devised a procedure to-
make it linear2 Several years later, |
devised a sensitive fluorography proce-
dure for such solid supports as thin
layer plates, papers, and membranes.3
“This publication has been highly

cited because it removed the last major

deficiency of polyacrylamide slab
gels—the inability to detect 3H on film.
Fluorography is now used with poly-

acrylamide gel electrophoresis in most
e ——————

several commercial products for fluo-
rography are available. Recently, suit-
able water soluble scintillators have
been found or developed, which prom-
ise to make fluorography even easier.”

1. Rand

th K. An eval of film d
Anal. Biochem. 34:188-205, 1970.

methods for weak ff-emitters, particularly tritium,

2. Laskey R A & Mills A D. Quantitative film detection of 3H and 14C in polyacrylamide gels by fluorography.

FEur. J. Biochem. 56:335-41, 1975.

3. Bonner W M & Stedman I D. Efficient fluorography of 3H and 14C on thin layers. Anal. Biochem. 89:247-56, 1978.
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Brown J B. A chemical method for the determination of oestriol, oestrone and
oestradiol in human urine. Biochemical J. 60:185-93, 1955.
|Clinical Endocrinology Research Unit, Medical Research Council,

Univ. Edinburgh. Scotland]

JANUARY 10,3
!

This paper described the first chemical method to
be developed for the separate measurement of the
three classical estrogens: estriol, estrone, and
estradiol in the urine of men and nonpregnant
women. The specificity, sensitivity, reproducibili-
ty. accuracy, convenience, and application of the
method were discussed. [The SC/* indicates that

s T

since 1961.]

James B. Brown
Department of Obstetrics and Gynaecology
University of Melbourne
Parkville, Victoria 3052
Australia

November 30, 1982

“Istrogen is the most important female hor-
mone. s measurement provides the key to many
studies in human female reproduction including
the monitoning of ovarian function in normal and
mnfertile women, the identification of the times of
fertility and ovulation during the cycle, the action
of contraceptives, the use of fertility drugs. and
the achievement of test-tube babies

‘Estrogen assay i1s also important in the study of
cancers of the breast, endometrium, and ovary
The pressing need for a quantitative assay of es-
trogens in nonpregnant women was well recog-
nized in 1950 and many other groups were en-
gaged on the problem. The method cited was the
first to be developed. It thus ranks as a classic bio-
chemical procedure which helped to open up a
whole new and important field of research

“The method measured the then three known
estrogen metabolites in human urine It was devel
oped in the Clinical Endocrinology Research Unit,

MRC, University of Edinburgh, with the exp
assistance of H AF. Blair. The work qualified
for a PhD degree and was supervised by G F_
rian. | was also involved in the developmenpg
methods for measuring the other importang
male hormones and establishing their patterng
production.!

“The first step in developing the estrogen me
od involved a thorough study of the higl
specific but notoriously unstable Kober
reaction. Four interdependent variables were ide
tified and optimization of these for the two sta
of the reaction and for each of the three estroga
provided an exceptionally stable system which b
came the accepted method for estrogen meagg
ment for many years. Later, Ittrich? introduced
solvent extraction step which, with fluorimetry,
creased the sensitivity and specificity 10,000-fo

“The new color method was applied to
development of optimum extraction and purifig

chaj
procedure was _included involving methylationg
the estrogens The methyl ethers were idea
suited to alumina chromatography by which i ¢
were separated from one another and furth
purified. Success was due to meticulous optimi
tion of every step; the elimination of unneces
manipulations; the recent availability of groun
glass joints, clean solvents, and a modern sp
trophotometer, and Marrian’s support. In @
laboration with others, the method was furlh
validated against bioassay, isotope methods,
gas-liquid chromatography. Workers |nvolved
cluded Bauld, Bulbrook, Greenwood, Diczfalus
Gallagher, Fishman, Preedy, and Kellie
method with modifications was widely applié
and it was the only one which was clinically via
until the development of radioimmunoassays
plasma estradiol in the 1970s4 For myself}
started as an organic chemist in New Zealand. 8
came a hospital biochemist, and then a reprod
tive endocrinologist. | am now a professof
obstetrics and gynecology, without ever ha¥l
delivered a baby. The paper cited is my mostl
portant and the measurement of estrogens in bé
fluids - is now widely used in still increa
numbers in the study and treatment of human
fertility.”

~

Haoppe-Seylers Z. Physiol. Chem. 312:1-14, 1958,

Obster. Gynecol. Survey 27:205-35, 1972

4. Abraham G E, Odell W D, Swerdloff R S & Hopper K. Si

- Brown 1 B, Klopper A & Loraine J A. The urinary excretion of oestrogens. pregnanediol and
gonadotrophins during the menstrual cycle. J. Endocrinology 17:401-10, 1958.
. lurich G. Eine neue Methode 7ur chemischen Bestimmung der oestrogenen Hormone im Harn

- Brown ] B & Beischer N A. Current status of estrogen assay in gynecology and obstetrics.

1

»us radion y of plasma FSH. LH.

progesterone. 17-hydroxyprogesierone. and estradiol-178 during the menstrual cycle.

4. Clin. Endocrinol. Metab. 34:312-18, 1972.
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5 Reference a/nebo citace
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5/1 Reference a citace

5/2 Intelektualni transakce
5/3 Clanky citované a citujici

5/4 Multidisciplinarita citacnych indexu
5/5 Siroky obsah databazi

5/6 Retrospektivni a prospektivni vyhle-
davani.
5/7 Autoritativni zpusob prace

5/8 Citace jako indexacni specializace



5/9 Citation Comments

Due diligence’

Prior art
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6 Na zavér o snu Gena Garfielda

heWweb ox:
iKnowiedge

Wouters P: Garfield as Alchemist.

In: Cronin B., Barsky Atkin H. (Eds.): The Web of
Knowledge. A Festschrift in Honor of Eugene
Gaerfield. pp. 65-71.
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Rad bych uzavfel svuj pohled na Gena Garfielda.
Jeho snaha po inovacich byla nejen kombinace
konceptu, pocitace a literatury. Ale krome techto tri
veci k tomu patri i velky sen. Tato smes vytvorila
zcela novy symbolicky vesmir, zalozeny na vyzna-
mu citace. Garfield premenil olovo (reference) v
zlato (citace) pfi svém hledani kamene filosofu.
Nejlépe je ho charakterizovat ne jako chemika zme-
néného na dokumentalistu, ani ne na informacniho
vedce nebo IT-vynalezce, ale jako predstavitele
bohaté a tvorivé tradice pri nejmensim tak staré jaké
je samo citacni indexovani. Garfielad e alchemista.
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..... of many of his studies. Many of the CWTS staff have known
him personally.

Last September (2009) he still participated in our Leiden
""Science and Technology Indicators Conference™.

We deeply regret the loss of this unique person.

Centre for Science and Technology

L% r:
[ i .
femgy  Universiteit Leiden Studies
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n Vlachy and FEugene Garfield in Prague. 1995

S



The Sweet And Bittersweet Experience Of Receiving An Honorary Degree
Author: EUGENE GARFIELD

The Scientist, Vol:9, #13, pg.11, June 26, 1995.

The ceremony was made all the more mean-
ingful by the presence of my son Joshua, as
well as Jan Vlachy, the Czech physicist who
helped pioneer the development of sciento-
metrics both regionally and internationally.
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