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Highly cited articles are interesting because of the potential association between high citation counts and high quality research. This study investigates the 82 most highly cited Information Science and Library Science’ (IS&LS) articles (the top 0.1%) in the Web of Science from the perspectives of disciplinarity, annual citation patterns, and first author citation profiles. First, the relative frequency of these 82 articles was much lower for articles solely in IS&LS than for those in IS&LS and at least one other subject, suggesting that that the promotion of interdisciplinary research in IS&LS may be conducive to improving research quality. Second, two thirds of the first authors had an h-index in IS&LS of less than eight, show that much significant research is produced by researchers without a high overall IS&LS research productivity. Third, there is a moderate correlation (0.46) between citation ranking and the number of years between peak year and year of publication. This indicates that high quality ideas and methods in IS&LS often are deployed many years after being published. 

Introduction 

This study identifies the most highly cited 0.01% of the 82,409  articles in the Web of Science (WoS) subject category of ‘Information Science & Library Science’ (IS&LS) published prior to 2007. These 82 articles, listed in Table 6 of the Appendix, are used to investigate characteristics of both the highly cited articles and their first authors. The rationale for investigating highly cited articles is that high citation is associated with research quality and consequently, findings on highly cited articles could increase understanding of the quality of research.

This study examines disciplinarity, first authors and citation patterns. One investigation of disciplinarity focuses on the link between multi-disciplinarity and high citation. A reason for examining this topic is that if multi-disciplinary research is cited on average significantly more often than research in a single discipline, it may be worthwhile encouraging multi-disciplinary research. The investigation of first authors examines the citation profiles of the first authors of the highest cited articles. Such profiles provide information that can be used to help identify and target resources to those who are more likely to produce highly cited research. The investigation of citation patterns examines the prevalence of late citation amongst the 82 articles. If citation is an indication of research influence, then citation patterns indicate how this influence has changed over time.


Previous research has addressed the issue of interdisciplinarity in IS&LS research. Rice & Crawford (1992) identified some possible areas of convergence between the fields of communication and library and information science. Meyer & Spencer (1996) found that library science articles were cited in computer science, medicine, psychology, the social sciences, and general sciences. Tang (2004a) found that Information and Library Science “attracts a significant wide spectrum of disciplines from the domains of science, social science, and the humanities, and that the kinds of disciplines interested in the field vary by year.” Other research on disciplinarity and Information and Library Science include Carlin (2003) and Tang (2004b). Whilst these articles point to considerable disciplinary overlaps between Information and Library Science and other disciplines, they do not examine this disciplinary overlap for highly cited articles. This current study quantifies the disciplinary overlap for a collection of highly cited articles, and compares these overlaps with the complete set of articles classified as IS&LS.


In terms of citation profiles, Cronin & Meho (2007) examined the patterns of creative output of renowned information scientists and Cronin & Meho (2006) and Oppenheim (2007) evaluated the h-indexes of influential information scientists. The h-index is defined as the largest number (h) of documents that are cited h or more times (Hirsch, 2005). Several studies, including Hirsch (2005), Batista, Campiteli, & Kinouchi (2006), Braun, Glanzel & Schubert (2006) and van Raan (2006), also use the h-index in various informetric investigations. Whilst previous research has focused on notable researchers in information science it has not examined the citation profiles of the first authors of the most highly cited IS&LS articles. The current study examines this aspect with a view to identifying whether all the first authors have high h-indexes in IS&LS.

Patterns of annual citation have also been previously researched. Aversa (1985) examined the patterns of citation of 400 papers published in 1972 that were cited 30 or more times between 1972 and 1977 and found that an early rise in being cited is associated with a more rapid decline in citation and a lower citation total, whereas a delayed rise in citation is associated with a less rapid decline in citation and a higher citation total. Cano & Lind (1991) compared the annual citation patterns of ten highly cited papers with ten low cited papers in medicine and biochemistry. They found two types of citation patterns, Types A and B. For articles of Type A the number of citations in the first six years, as a percentage of total citations, was typically 75% whereas for Type B the figure was typically 33%. All the low cited papers and some of the highly cited papers were of Type A, whereas only highly cited papers were of Type B. Aksnes (2003) examined the patterns of annual citation of 137 highly cited papers in Norwegian science published between 1981 and 1989 and found that 33% of the papers in Physical, Chemical and Earth Sciences had the citation pattern of ‘Early rise & rapid decline’, whereas none of the papers in Biology and Environmental Sciences had this citation pattern. Levitt & Thelwall (2007) found that the levels of citation of 11 of the 20 most highly cited documents in IS&LS rose sharply between 2001 and 2005.

Other investigations of citation patterns have also produced interesting results. Garfield (1985a) presents a graph that compares patterns of three highly cited papers and Garfield (1985b) presents a graph that compares patterns of four highly cited papers. Garfield’s graphs contain at least two different citation patterns: (a) Rising to a peak and then a steady decline, and (b) Continuing increase in citation level. Glanzel, Schlemmer & Thijs (2003) and van Raan (2004) established the frequencies of some unusual citation patterns of highly cited articles that they termed respectively ‘delayed recognition’ and ‘sleeping beauties’. Glanzel, Schlemmer and Thijs found that 0.3% of papers in the 1980 Science Citation Index that were cited more frequently than 15 times in total were not cited between 1980 and 1984; van Raan found that only 41 of the articles from the Institute for Scientific Information Citation Indexes published in 1988 received at most ten citations during the first ten years after publication and subsequently between 21 and 30 citations in the next four years. Other studies of delayed recognition include those of Garfield (1980) and Glanzel and Garfield (2005) and other studies of sleeping beauties include those of van Dalen and Henkens (2005) and Burrell (2005). Garfield (1975) attributed the concept of ‘obliteration phenomenon’ to Merton (1968) and used this phase to describe basic findings that have become so widely used that they are used without citing their source. Garfield (1993) used the phrase ‘obliteration by incorporation’, in which “discoveries or ideas become so fully incorporated into canonical knowledge that their source is no longer cited or even alluded to.” Whilst previous research has investigated lateness of citation in different subject areas, none has examined late citation amongst the most highly cited articles in IS&LS. The current study examines this aspect of IS&LS.

In summary, this study addresses the following issues.

1. How does the level of disciplinarity of the most highly cited articles in IS&LS compare with the level of all the articles in IS&LS and to what extent are the disciplinary frequencies of the most highly cited articles mirrored in the frequencies of all the articles in IS&LS?

2. The distribution of the h-indexes of the first authors of the most highly cited articles is examined with a view to establishing whether all first authors have high h-indexes. 

3. Defines an author’s h-index in IS&LS as the h-index of all documents published by the author and classified as IS&LS. How then do the citation profiles of first authors with high h-indexes in IS&LS differ from the citation profiles of first authors with low h-indexes in IS&LS?

4. How widespread is late citation amongst the most highly cited articles?

Method and Data

This investigation defines ‘Information Science & Library Science’ as the set of all documents published prior to 2006 held in the three WoS online databases (Science Citation Index, Social Science Citation Index, and Arts and Humanities Citation Index) within the IS&LS subject category. The earliest article in IS&LS was published in 1946, which is nearly thirty years before the publication of the first Journal Citation Report (JCR) in 1975.

The wide usage of JCRs in informetric investigations is reflected by the fact that currently 52 documents published in Scientometrics contain JCR* or Journal Citation Report* in the title, abstract or keywords. With the addition of the ‘Refine your results’ and ‘Analyse’ facilities to WoS online in 2006, users can now obtain the set of all journals in a WoS subject category. This method was used here to delineate IS&LS instead of using the JCRs as more comprehensive because: (a) The IS&LS subject category contains over 16,000 articles published prior to the year of the earliest JCR (1975), and (b) For the period 2000 to 2006 the set of journals obtained by the first method contains all the journals obtained by the JCRs and 10 additional titles (see Table 7 of the Appendix).

Several previous studies have also delineated subjected categories on the basis of the Web of Science database as opposed to JCRs.  For example: (a) Aksnes (2003) used WoS subject categories to investigate high citation in Norwegian science, (b) Adams (2005) used subject categories on the WoS when investigation the correlation between early and late citation ranking in UK science, (c) Zitt, Ramanana-Rahary and Bassecoulard (2005) used the entire SCI database for 1998 in their investigation of field normalisation, and (d) Porter, Cohen, Roessner and Perreault (2007) in their investigation of researcher interdisciplinarity used WoS subject categories as ‘key units of analysis’. These investigations delineated subjects through direct access to the WoS database, whereas the current investigation delineates subjects through WoS online searches.

The Thompson Scientific (formerly: Institute for Scientific Information, ISI) citation database was used for the raw data with the Web of Science interface and the ISI Information Science & Library Science category. It is not possible to directly obtain a list of the most highly cited IS&LS articles directly from the WoS and so an indirect method had to be devised. First, the complete set of all ISI publications that contain one or more IS&LS article was obtained. 

The WoS only allows a subject category to be specified within the results of searches and for the results to list no more than 100,000 items. Hence, in order to identify publications containing IS&LS articles, the complete set of over 36 million WoS documents must be systematically searched for articles, with the results of each search yielding no more than 100,000 articles. For each search the time period and letter(s) with which the publications begin were selected in such a way that the search results did not exceed 100,000 items.  Examples of searches yielding less than 100,000 items include: (a) For the Science Citation Index, Year 2006 and SOURCE TITLE B*, (b) For the Social Science Citation Index Year 2006 and SOURCE TITLE A* OR B* OR C* OR D* OR E* OR F* OR G* OR H* OR I* OR J* OR K* OR L* OR M* OR N* OR O* OR P* OR Q* OR R* OR S* OR T* OR U* OR V* OR W* OR X* OR Y* OR Z*. The results were searched for journal titles in IS&LS not identified in previous searches; this was implemented using a Boolean ‘NOT’ in an Advanced Search to exclude journals found in previous searches. The total number of search sequences was over 650, and the sequences on average produced 55,000 documents. Separate tests were conducted to identify journal titles that began with a number. A total of 148 journals that contained one or more IS&LS documents were identified by this method. These 148 journals (presented in Table 8 of the Appendix) are all the past and present journals that contain articles classified as IS&LS.

Note that the number of search sequences to identify the journals that contained one or more IS&LS articles would have been considerably fewer than the search for journals that contain one or more IS&LS documents; however it was decided to conduct the more extensive search as the list of journals can be used for the investigation of all IS&LS documents.  If the method had only been applied to identify all journals with IS&LS articles in the Social Science Citation Index only 39 search sequences would need to be conducted (the search terms used in these sequences are listed in Table 9 of the Appendix).This list of 148 journals was used to investigate the highest cited 82 articles in IS&LS and also to identify some general properties of IS&LS that are relevant to this investigation. The 148 publications using four search sequences that collectively cover every publication in IS&LS were processed and each category contained fewer than 100,000 documents. The reason for being able to use this small number of categories is the consequence of the facility of the Advanced Search to search a Boolean combination of up to fifty publications in a single search. The 82,409 articles published in IS&LS prior to 2007 were isolated using the Advanced Search facility on the Boolean sum of the four categories restricted to ‘articles’; these articles were ranked in decreasing order of citation using the ‘Times Cited’ menu item of the ‘Sort By:’ menu on the ‘Search Results’ page. Similar features were used to obtain general findings on other highly cited IS&LS documents.

Delineation of subjects conducted using Web of Science subject categories or the JCRs is at the journal rather than article level. This results in a number of incongruities: (a) Several articles that have been highly cited in IS&LS were not published in journals classified as IS&LS (e.g., by Lotka and Garfield), (b) Some journals like MIS Quarterly are in the delineation of IS&LS although some might not regard them as LIS journals, and (c) Journals that moved into or out of LIS are included in entirety. Exceptions to (c) can occur due to journal name changes: for instance all of the articles in IRE Transactions on Information Theory are classified as IS&LS, whereas none of the articles in its renamed version IEEE Transactions on Information Theory are classified as IS&LS – although both titles may be regarded as rather peripheral to IS&LS, the split is somewhat arbitrary. Another limitation is that the criteria for inclusion of journals in both the JCR and WoS subject categories may have varied over time; this may applied particularly to WoS articles that were added retrospectively (for instance the articles prior to 1945 were added in 2005 in the Web of Science Century of Science initiative). Another limitation of the WoS subject categories is the addition of new journals; when this investigation was first conducted in early 2007 five fewer journals were found to be in IS&LS. None of these had highly cited articles. These limitations can be countered to some extent by examining the extent to which the citing documents are in IS&LS; in this current study this is done in the first two paragraphs of the Results and in Figure 1.

The delineation of subjects in the Social Science Index is much less time consuming than subjects in the Science Index. But in both cases the workload can be reduced by using the search facilities to collate the results. One advantages of using the WoS subject categories to delineate a subject category is that the information is available for every year; by contrast the JCRs are only available online for recent years (currently 2000 to 2006). A second advantage is that it is more complete in that almost every article on WoS is classified in a subject category (in a search on WoS only 90 of 100,000 articles were not classified in a subject category). A third advantage is that for the Social Science Citation Index the subject delineation of WoS, requiring only 39 search sequences, provides a more rapid and fuller delineation of a subject that do the JCRs.

Results

The method above produced a list of the most highly cited 82 articles out of the 82,409 articles published in IS&LS prior to 2007. The highest cited of these received 901 citations and the lowest 118 citations; 11 documents other than articles received 118 or more citations and 8 of these were reviews. The earliest of the 82 articles was published in 1956 and the latest in 2001; the two most frequent decades of publication were the 1990s (39%) and the 1980s (33%). The articles were published most frequently in MIS Quarterly (34%). 30% of the articles were by more than two authors and 26% by precisely two authors.

For each article the percentages of the citing articles that are in IS&LS were next examined. The rationale is that this provides some indication of the effectiveness of how the articles and their journals have been categorised as IS&LS. It seems that in general higher percentages of citations in IS&LS are more indicative of the effectiveness of this categorisation than lower percentages. The percentage of citing documents classified as IS&LS (solely or in addition to one or more subjects) ranged from 0.0% to 92.3%, as shown in Figure 1.
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Figure 1: Percentage of citing documents classified as IS&LS for each of the 82 articles.

Within the data set there is an issue of disciplinary classification ambiguity because of the many articles that were rarely cited from IS&LS. Six of the articles with less than 1% of their citing documents in IS&LS were published in IRE Transactions on Information Theory; the journal’s only other article, amongst the 82 most highly cited, had 2.2% of its citing documents in IS&LS. Two of the articles with less than 1% of their citing documents in IS&LS were published in Social Science Information Sur Les Sciences Sociales; the journal’s only other articles amongst the 82 most highly cited had 2.8% and 9.0% of their citing documents in IS&LS. The remaining article with less than 1% of its citing documents in IS&LS was the unique article among the 82 most highly cited that was published in International Journal of Geographical Information Science. Two of the three remaining articles with 1 to 10% of their citing documents in IS&LS were published in the International Journal of Computer & Information Sciences and one was published in Knowledge Acquisition; no other articles from these publications were amongst the 82 most highly cited. For all documents in IRE Transactions On Information Theory only 124 of 4,876 citing documents were in IS&LS (2.5%); the percentage for International Journal of Computer & Information Sciences was 5.0%, for Knowledge Acquisition 6.6%, for Social Science Information Sur Les Sciences Sociales 11.5%, and for International Journal of Geographical Information Science 12.2%. In summary, 15 of the highly cited articles were published in journals with very low percentages of IS&LS citations. Moreover, for the 82 articles, the Spearman correlation between citation ranking and percentage of citing document in IS&LS (not excluding multiple classifications) is .27 (p=.05), indicating that more highly cited articles tend to have a lower percentage of IS&LS citations.

1: Level of disciplinarity

Here the first research question concerning disciplinarity levels is addressed and the results summarised in Table 1. The incidence of the most highly cited articles per 100,000 articles for solely IS&LS is 9.9, and for IS&LS and at least one other subject classification it is much higher at 185.1. For five of the eight subjects in Table 1 the incidence is over 170 and for the remaining three subjects the incidence is 0. The h-indexes of the sets of articles presented in the table ranged from 9 for Multidisciplinary Sciences to 98 for ‘Computer Science, Information Systems’ and for ‘Solely IS&LS’ the h-index was 42.

Table 1: Frequencies of IS&LS articles and most highly cited in the eight subjects in which there were the most articles in IS&LS 

	Subject
	IS&LS articles
	Most highly cited IS&LS

	
	
	Frequency
	Incidence per 100,000

	Computer Science, Information Systems (CSIS)
	25,928
	69
	266.1

	Computer Science, Interdisciplinary Applications (CSIA)
	4,060
	7
	172.4

	Multidisciplinary Sciences 
	3,640
	0
	0.0

	Management 
	2,563
	30
	1170.5

	Law 
	2,565
	0
	0.0

	Communication 
	2,062
	0
	0.0

	Medical Informatics 
	1,966
	6
	305.2

	Social Sciences, Interdisciplinary 
	1,926
	4
	207.7

	Solely IS&LS 
	40,263
	4
	9.9

	IS&LS and at least one other subject
	42,146
	78
	185.1

	All of IS&LS 
	82,409  
	82
	99.5


Table 2 presents data on the subject or subjects in which there are at least one of the most highly cited articles. The incidences ranged from 9.9 for solely IS&LS to a huge 1212.6 for IS&LS, CSIS and Management. The h-indexes ranged from 8 for ‘IS&LS and Computer Science, Artificial Intelligence’ to 75 for ‘IS&LS and CSIS’. The results indicate that interdisciplinary research is much more likely to be highly cited in IS&LS than research solely within IS&LS. This finding is corroborative evidence that interdisciplinary research is more likely to be highly cited than research within a single discipline. It is conjectured that interdisciplinary research in fields for which the average number of citations per article is higher than the norm for Web of Science is even more likely to be highly cited.

Table 2: Frequencies of IS&LS articles and most highly cited in subject or subjects in which there are at least one of the most highly cited articles (data from March 2007).

	Combinations of subjects
	IS&LS articles
	Most highly cited IS&LS

	
	
	Frequency
	Incidence per 100,000

	Solely IS&LS
	40,263
	4
	9.9

	IS&LS and CSIS
	21,377
	34
	159.0

	IS&LS, CSIS and Management
	2309
	28
	1212.6

	IS&LS and CSIA
	1,823 
	1
	54.9

	IS&LS, CSIS, CSIA and Medical Informatics
	1,822
	6
	329.3

	IS&LS and Social Sciences, Interdisciplinary 
	1,511
	4
	264.7

	IS&LS, CSIS, Geography and Geography, Physical
	420
	1
	238.1

	IS&LS and Management
	254
	2
	787.4

	IS&LS and Geography
	201
	1
	497.5


2: The h-indexes of the first authors

Here the second research question concerning the distribution of the h-indexes of the first authors of the most highly cited articles is addressed. Bates (MJ) was first author of three of the 82 most highly cited articles, and Belkin, Bourdieu, Brancheau, Orlikowski, Robertson, Salton, Saracevic and White were each first author of two articles. The Appendix (Table 5) presents the h-indexes in IS&LS and number of publications in IS&LS of the 72 different first authors of the 82 most highly cited articles.  This paper examines on first authors rather than all authors as examining all authors would have resulted in multiple author articles having a disproportionate impact on the findings.  Specifically Jha, Kuperman, Teich, et al. (1998) with ten authors and Bates, Teich, Lee, et al. (1999) with eight authors would have been very over-represented.  

In Table 10 (in the appendix), the h-indexes of first authors varies from 18 to 1. Although 33.3% of first authors had h-indexes greater than 7, 30.6% had h-indexes of 1 or 2. Six researchers, who were first authors of more than one article, had h-indexes greater than 13, and the other 3 first authors of multiple articles had h-indexes of 6 or 7. The 24 authors with h-indexes greater than 7 published 737 articles and these were cited in total 17,357 times (average 23.55). More than 10% of the articles were in four subjects other than IS&LS; 71% of the articles were also classified as Computer Science, Information Systems; 25% as Computer Science, Interdisciplinary Applications; 14% as Medical Informatics and 13% as Management. The 26 authors with h-indexes greater than 7 published 173 articles and these were cited in total 8,365 times (average 48.35). More than 10% of the articles were in two subjects other than IS&LS; 70% of the articles were also classified as Computer Science, Information Systems and 41% as Management. The remaining 22 authors published 56 articles and these were cited in total 6,239 times (average 111.41). More than 10% of the articles were in two subjects other than IS&LS; 71% of the articles were also classified as Computer Science, Information Systems and 38% as Management.

The results indicate considerable variation in the h-indexes in IS&LS of the first authors. That more than 30% of the first authors had h-indexes in IS&LS of 1 or 2 indicates that an author with a low h-index in a subject can produce a highly cited article in the subject. This indicates that the link between high index and high citation has a considerable percentage of exceptions. The high percentage of first authors with an h-index lower than eight (66.7%) may also indicate that IS&LS has benefited considerably from articles published in adjoining fields.

3: Comparing the citation profiles of first authors with high and low h-indexes

Table 3 presents a comparison of the citation profiles of the 9 first authors with an h-index in IS&LS greater than 13 with the profiles of the 10 first authors with an h-index in IS&LS of 1. The final four columns provide a citation profile of documents that cite the IS&LS articles. ‘All’ denotes the total number of citing documents, ‘Journals’ the number of journals in which they were published, ‘Subjects’ the number of subject categories in which they were published, and ‘IS&LS’ the number of documents in IS&LS. In order to produce the table the ‘Analyse’ facility was preferred to the ‘Refine your results’ facility, as the former lists up to 500 items and the latter lists no more than 100 items.

Table 3: Comparing the citation profiles of first authors with high h-indexes in IS&LS with those with h-indexes in IS&LS of one (excluding self-citation by the first author, data from March 2007).

	Author
	h
	Articles
	Frequencies for citing documents

	
	
	
	All
	Journals
	Subjects
	IS&LS

	Spink A
	15
	70
	450
	129
	37
	313

	Saracevic T
	17
	67
	788 
	180
	49
	632

	Schubert A
	17
	65
	528
	128
	78
	381

	Bates DW
	17
	44 
	694
	232
	70
	111

	Salton G
	18
	41
	1,138
	361
	62
	539

	Robertson SE
	16
	38
	741 
	186
	58
	466

	Bates MJ
	17
	37
	680
	136
	34
	570 

	Benbasat I
	17
	29
	756 
	169
	51
	278

	Belkin NJ
	16
	25
	672
	143
	38
	536 

	Daft RL
	1
	1
	209
	80
	31
	55 

	Gallager RG
	1
	1
	280
	72
	19
	0

	Gruber TR
	1
	1
	612
	309
	70
	34

	Iacovou CL
	1
	2
	148 
	57
	27
	46

	Kane B
	1
	1
	154
	91
	45
	20 

	Mata FJ
	1
	1
	129
	45
	13
	45 

	Max J
	1
	1
	438
	119
	41
	0

	Pawlak Z
	1
	1
	784
	259
	84
	17 

	Stockwell D
	1
	1
	150
	75
	35
	0

	Wrangham RW
	1
	2
	151
	43
	21
	0


In Table 3 first authors with high h-indexes in IS&LS published on average 46 articles in IS&LS. On average these were cited in 716 citing documents (excluding citation by the individual listed in the table), which were published on average in 185 different journals in 53 different subjects including IS&LS, and 425 of the citing documents were classified as IS&LS. The authors with low h-indexes of 1 in IS&LS published on average 1.2 articles in IS&LS. On average these were cited in 306 citing documents (excluding self-citation by the individual listed in the table), which were published on average in 98 journals in 56 subjects including IS&LS, and 21.7 of the citing documents were classified as IS&LS. The most striking difference in the citation profiles is in the percentage of citing documents in IS&LS: for the authors with high h-indexes in IS&LS, in total 59.3% of the citing documents were in IS&LS, whereas for the authors with h-indexes of 1 in IS&LS the percentage was only 7.1%. There is considerable difference between the citation patterns of first authors with high and low h-indexes in IS&LS and, in particular, that articles by authors with high h-indexes were cited much more in IS&LS than those with low h-indexes. Some of the latter may be highly cited in other fields, which is true for Zdzislaw Pawlak (a rough sets expert in computer science), for example. Alternatively, some may be “one hit wonders” that have not published a significant body of work, which is arguably true of Charalambos L. Iacovou (e.g., only six Iavovou, CL articles were in the Web of Science as of June 2007, including the highly cited article from 1995).

4: Late citation

Here the fourth research question concerning the extent of late citation present amongst the most highly cited articles is addressed. Tables 4 and 5 present the articles for which the peak year of citation was either less than five years or more than forty years after the year of publication. 

Table 4: Year of publication, year of peak citation and citation ranking for the articles for which the citation peak was less than five years after the publication year.

	Author(s)
	Title
	Publ
	Peak
	Rank

	Kane B, Sands DZ
	Guidelines for the clinical use of electronic mail with patients
	1998
	2001
	38

	Huber GP
	Issues in the design of group decision support systems
	1984
	1987
	48

	Saracevic T, Kantor P, Chamis AY, et al.
	A study of information seeking and retrieving .1. Background and methodology
	1988
	1991
	52

	Brancheau JC, Janz BD, Wetherbe JC
	Key issues in information systems management: 1994-95 SIM Delphi results
	1996
	1999
	72

	Brancheau JC, Wetherbe JC
	Key issues in information-systems management
	1987
	1991
	29

	Cimino JJ, Clayton PD, Hripcsak G, et al.
	Knowledge-based approaches to the maintenance of a large controlled medical terminology
	1994
	1998
	45

	Ingwersen P
	Cognitive perspectives of information retrieval interaction: Elements of a cognitive IR theory
	1996
	2000
	63


Table 5: Year of publication, year of peak citation and citation ranking for the articles for which the citation peak was more than forty years after the publication year.

	Author
	Title
	Publ
	Peak
	Rank

	Kessler MM
	Bibliographic coupling between scientific papers
	1963
	2004
	31

	Shannon CE
	The zero error capacity of a noisy channel
	1956
	1998
	62

	Hu M
	Visual-pattern recognition by moment invariants
	1962
	2005
	1

	Gallager RG
	Low-density parity-check codes
	1962
	2006
	12

	Golay MJE
	Complementary series
	1961
	2006
	23

	Chomsky N
	3 models for the description of language
	1956
	2005
	32


In Table 4, the 7 articles for which the peak year of citation was less than five years after the year of publication were published on average in 1991.9 (6.8 years later than the average year of publication of the 82 articles). In Tables 4 and 5 the average citation ranking for the 7 articles with early citation peaks was 49.6, whereas for the 6 articles with late citation peaks the average citation ranking was 26.8. This indicates the possibility of a correlation between citation ranking and late citation peak for a set of highly cited articles. 

The following Spearman correlations on all 82 articles were evaluated: (a) Correlation between citation ranking and year of publication .18, (b) Correlation between citation ranking and peak year of citation -.36 (p=.01) and (c) Correlation between citation ranking and number of years between peak year and publication year -.46 (p=.01). These correlations are reflected in the findings that for the articles with citation rankings between 1 and 20 the average publication and peak years were 1982.0 and 2004.0, whereas the corresponding figures for the articles ranked between 63 and 82 were the years 1989.0 and 1997.7. In addition the percentage of the articles ranked 1 to 23 with citation peak years of 2005 or 2006 was 78.3%, whereas the percentage for the articles ranked 24 to 82 was 30.5%.

Figure 2 presents the year of publication and peak citation ranking of the 82 articles. 
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Figure 2: Comparing citation ranking with publication year and peak citation year.
Interestingly, articles ranked 1 to 20 had an average peak citation year of 2004 and that the correlation between citation ranking and number of years between peak year and publication year is highly statistically significant.

Conclusions

Some interesting findings were made relating to the questions posed in the Introduction. Regarding disciplinarity, the incidence per 100,000 IS&LS of highest cited articles was much lower for articles solely in IS&LS than for those in IS&LS and at least one other subject (9.9 compared with 185.7). It is conjectured that research in IS&LS tends to be incremental (hence individual papers tend not to be highly cited) and that many of the most influential research ideas and methods come from adjacent fields. Hence the promotion of interdisciplinary research in IS&LS may be conducive to improving its quality of research. Nevertheless, it is possible that the high level of citation may not always reflect high quality research and, in particular, may sometimes be partly the result of the interdisciplinary research inheriting a higher citation count from a field that naturally attracts more citations.
Regarding the h-indexes of first authors, 30.6% had h-indexes in IS&LS of less than three. Regarding the citation profiles of first authors, a much lower percentage of the citing documents of authors with low h-indexes in IS&LS were classified as IS&LS (for the authors with IS&LS h-indexes exceeding seven in total, 59.3% of the citing documents were in IS&LS, whereas for the authors with IS&LS h-indexes of one the percentage was 7.1%). This indicates that much of the high quality research in IS&LS has been produced by first authors who have low h-indexes in IS&LS, either because they are “one hit wonders” (e.g., Iacovou) or are productive in other fields (e.g., Chomsky, Pawlak, Wrangham). 

Regarding the patterns of annual citation, it is interesting that there is a correlation between citation ranking and lateness of citation and that the twenty most highly cited articles reached their citation peak on average 22 years after publication. This indicates that high quality ideas and methods in IS&LS often are exploited many years after they were published. Although the obliteration phenomenon proposed by Merton (1968) and Garfield (1975, 1993) may have reduced the level of citations of some of the articles examined, many were still cited late. The high frequencies of late citation seem to conflict with the low frequencies of late citation found by Glanzel, Schlemmer & Thijs (2003) and van Raan (2004). Two possible reasons for these much higher frequencies are: (a) The criterion used for late citation is less stringent, and (b) The criterion used for highly cited is more stringent. 

There are several limitations to this investigation. The incidences and h-indexes in Tables 1 and 2 that are based on fewer than 5,000 articles need to be interpreted with caution, and the h-index itself is not a reliable indicator on its own (Bornmann & Daniel, 2007). The h-indexes in Table 10 do not take into account that some individuals are not the first authors of a high percentage of the documents that contribute to their h-index (e.g., Benbasat has an h-index of 17 in IS&LS, but this figure would be 5 if the h-index were evaluated solely on IS&LS documents in which Benbasat is the first author). Furthermore, when comparing the h-indexes of the authors, different authors may have specialised in different subject combinations that have widely differing citation cultures. Although the sharp rise in recent citation is interesting, these findings are on a small number of articles and may not be typical of subjects other than IS&LS. Finally all the findings are based on Web of Science’s classification of subjects, and therefore reflect the limitations of the WoS classification system. It is interesting that for IRE Transactions on Information Theory only 124 of 4,876 citing documents were in IS&LS (2.5%).

This study uses some techniques that seem to have a wider application. The technique of delineating all the documents in a subject can be used in investigations of other subjects in IS&LS. Another technique of interest is the examination of citation profiles (as conducted in Table 3); citation profiles seem to provide additional information to that of the h-index that can readily be obtained using the current WoS facilities. 

This study suggests a number of further investigations: 

(a) Is the low percentage of highest cited articles solely in IS&LS mirrored in other subjects?

(b) How typical of WoS subjects is the correlation in IS&LS between citation ranking and lateness of citation? 

(c) How widespread is it for a journal classified in a subject to have a low percentage of citing documents in that subject and to what extent does this need to be taken into account when investigating a WoS subject?

Appendix

Table 6: The 82 most highly cited articles in IS&LS (in the order of citation ranking)

	1.  Hu M  (1962)
	Visual-Pattern Recognition By Moment Invariants 

	2.  Davis FD (1989)
	Perceived Usefulness, Perceived Ease Of Use, And User Acceptance Of Information Technology 

	3.  Pawlak Z (1982)
	Rough Sets 

	4.  Gruber TR (1993)
	A Translation Approach To Portable Ontology Specifications 

	5.  Deerwester S, Dumais ST, Furnas GW, et al. (1990)
	Indexing By Latent Semantic Analysis 

	6.  Porter MF (1980)
	An Algorithm For Suffix Stripping 

	7.  Salton G and Buckley C (1988)
	Term-Weighting Approaches In Automatic Text Retrieval 

	8.  Max J (1960)
	Quantizing For Minimum Distortion 

	9.  Robertson SE and Jones KS (1976)
	Relevance Weighting Of Search Terms 

	10.  Small H (1973)
	Cocitation In Scientific Literature - New Measure Of Relationship Between 2 Documents

	11.  Taylor S and Todd PA (1995)
	Understanding Information Technology Usage - A Test Of Competing Models 

	12.  Gallager RG (1962)
	Low-Density Parity-Check Codes 

	13.  Doll WJ and Torkzadeh G (1988)
	The Measurement Of End-User Computing Satisfaction 

	14.  Belkin NJ, Oddy RN and Brooks HM (1982)
	Ask For Information-Retrieval .1. Background And Theory 

	15.  Price DJD (1976)
	General Theory Of Bibliometric And Other Cumulative Advantage Processes 

	16.  Salton G and Buckley C (1990)
	Improving Retrieval Performance By Relevance Feedback 

	17.  Taylor RS (1968)
	Question-Negotiation And Information Seeking In Libraries 

	18.  Adams DA, Nelson RR and Todd PA (1992)
	Perceived Usefulness, Ease Of Use, And Usage Of Information Technology - A Replication 

	19.  Haynes RB, Wilczynski N, Mckibbon KA, et al. (1994)
	Developing Optimal Search Strategies For Detecting Clinically Sound Studies In Medline 

	20.  Bates DW, Teich JM, Lee J, et al. (1999)
	The Impact Of Computerized Physician Order Entry On Medication Error Prevention 

	21.  Egenhofer MJ and Franzosa RD (1991)
	Point-Set Topological Spatial Relations 

	22.  Kuhlthau CC (1991)
	Inside The Search Process - Information Seeking From The Users Perspective 

	23.  Golay MJE (1961)
	Complementary Series 

	24.  Daft RL, Lengel RH and Trevino LK (1987)
	Message Equivocality, Media Selection, And Manager Performance - Implications For Information-Systems 

	25.  Dennis AR, George JF, Jessup LM, et al. (1988)
	Information Technology To Support Electronic Meetings 

	26.  Bates MJ (1989)
	The Design Of Browsing And Berrypicking Techniques For The Online Search Interface 

	27.  Compeau DR and Higgins CA (1995)
	Computer Self-Efficacy - Development Of A Measure And Initial Test 

	28.  Straub DW (1989)
	Validating Instruments In MIS Research 

	29.  Brancheau JC and Wetherbe JC (1987)
	Key Issues In Information-Systems Management 

	30.  Lee DT and Schachter BJ (1980)
	2 Algorithms For Constructing A Delaunay Triangulation 

	31.  Kessler MM (1963)
	Bibliographic Coupling Between Scientific Papers 

	32.  Chomsky N (1956)
	3 Models For The Description Of Language 

	33.  Benbasat I, Goldstein DK and Mead M (1987)
	The Case Research Strategy In Studies Of Information-Systems 

	34.  Jansen BJ, Spink A and Saracevic T (2000)
	Real Life, Real Users, And Real Needs: A Study And Analysis Of User Queries On The Web 

	35.  Shea S, DuMouchel W and Bahamonde L (1996)
	A Meta-Analysis Of 16 Randomized Controlled Trials To Evaluate Computer-Based Clinical Reminder Systems For Preventive Care In The Ambulatory Setting 

	36.  Tajfel H (1974)
	Social Identity And Intergroup Behaviour 

	37.  Youla DC (1961)
	On Factorization Of Rational Matrices 

	38.  Kane B and Sands DZ (1998)
	Guidelines For The Clinical Use Of Electronic Mail With Patients 

	39.  Dickson GW, Leitheiser RL, Wetherbe JC, et al. (1984)
	Key Information-Systems Issues For The 1980s 

	40.  Wrangham RW (1979)
	Evolution Of Ape Social-Systems 

	41.  Stockwell D and Peters D (1999)
	The Garp Modelling System: Problems And Solutions To Automated Spatial Prediction 

	42.  Goodhue DL and Thompson RL (1995)
	Task-Technology Fit And Individual-Performance 

	43.  Iacovou CL, Benbasat I and Dexter AS (1995)
	Electronic Data Interchange And Small Organizations: Adoption And Impact Of Technology 

	44.  Schamber L, Eisenberg MB and Nilan MS (1990)
	A Reexamination Of Relevance - Toward A Dynamic, Situational Definition 

	45.  Cimino JJ, Clayton PD, Hripcsak G, et al. (1994)
	Knowledge-Based Approaches To The Maintenance Of A Large Controlled Medical Terminology 

	46.  Bates MJ (1979)
	Information Search Tactics 

	47.  Orlikowski WJ (1993)
	Case Tools As Organizational-Change - Investigating Incremental And Radical Changes In Systems-Development 

	48.  Huber GP (1984)
	Issues In The Design Of Group Decision Support Systems 

	49.  White HD and Griffith BC (1981)
	Author Cocitation - A Literature Measure Of Intellectual Structure 

	50.  Belkin NJ (1980)
	Anomalous States Of Knowledge As A Basis For Information-Retrieval 

	51.  Bourdieu P (1975)
	Specificity Of Scientific Field And Social Conditions Of Progress Of Reason 

	52.  Saracevic T, Kantor P, Chamis AY, et al. (1988)
	A Study Of Information Seeking And Retrieving .1. Background And Methodology 

	53.  Klein HK and Myers MD (1999)
	A Set Of Principles For Conducting And Evaluating Interpretive Field Studies In Information Systems 

	54.  Bakos JY (1991)
	A Strategic Analysis Of Electronic Marketplaces 

	55.  Robertson SE (1977)
	Probability Ranking Principle In Ir 

	56.  Thompson RL, Higgins CA and Howell JM (1991)
	Personal Computing - Toward A Conceptual-Model Of Utilization 

	57.  Bates MJ (1986)
	Subject Access In Online Catalogs - A Design-Model 

	58.  Vanrijsbergen CJ (1977)
	Theoretical Basis For Use Of Co-Occurrence Data In Information-Retrieval 

	59.  Saracevic T and Kantor P (1988)
	A Study Of Information Seeking And Retrieving .3. Searchers, Searches, And Overlap 

	60.  Harter SP (1992)
	Psychological Relevance And Information-Science 

	61.  Webster J and Martocchio JJ (1992)
	Microcomputer Playfulness - Development Of A Measure With Workplace Implications 

	62.  Shannon CE (1956)
	The Zero Error Capacity Of A Noisy Channel 

	63.  Ingwersen P (1996)
	Cognitive Perspectives Of Information Retrieval Interaction: Elements Of A Cognitive Ir Theory 

	64.  Schubert A, Glanzel W and Braun T (1989)
	Scientometric Datafiles - A Comprehensive Set Of Indicators On 2649 Journals And 96 Countries In All Major Science Fields And Subfields 1981-1985 

	65.  Srinivasan A (1985)
	Alternative Measures Of System Effectiveness - Associations And Implications 

	66.  Gefen D and Straub DW (1997)
	Gender Differences In The Perception And Use Of E-Mail: An Extension To The Technology Acceptance Model 

	67.  Orlikowski WJ (1996)
	Improvising Organizational Transformation Over Time: A Situated Change Perspective 

	68.  Mata FJ, Fuerst WL and Barney JB (1995)
	Information Technology And Sustained Competitive Advantage: A Resource-Based Analysis 

	69.  Jha AK, Kuperman GJ, Teich JM, et al. (1998)
	Identifying Adverse Drug Events: Development Of A Computer-Based Monitor And Comparison With Chart Review And Stimulated Voluntary Report 

	70.  White HD and McCain KW (1998)
	Visualizing A Discipline: An Author Co-Citation Analysis Of Information Science, 1972-1995 

	71.  Sanders GL and Courtney JF (1985)
	A Field-Study Of Organizational-Factors Influencing Dss Success 

	72.  Brancheau JC, Janz BD and Wetherbe JC (1996)
	Key Issues In Information Systems Management: 1994-95 Sim Delphi Results 

	73.  Gallupe RB, Desanctis G and Dickson GW (1988)
	Computer-Based Support For Group Problem-Finding - An Experimental Investigation 

	74.  Spink A, Wolfram D, Jansen MBJ, et al. (2001)
	Searching The Web: The Public And Their Queries 

	75.  Mukhopadhyay T, Kekre S and Kalathur S (1995)
	Business Value Of Information Technology - A Study Of Electronic Data Interchange 

	76.  Raymond L (1985)
	Organizational Characteristics And MIS Success In The Context Of Small Business  

	77.  Croft WB and Harper DJ (1979)
	Using Probabilistic Models Of Document-Retrieval Without Relevance Information 

	78.  Burton RE and Kebler RW (1960)
	The Half-Life Of Some Scientific And Technical Literatures 

	79.  Niederman F, Brancheau JC and Wetherbe JC (1991)
	Information-Systems Management Issues For The 1990s 

	80.  Fenichel CH (1981)
	Online Searching - Measures That Discriminate Among Users With Different Types Of Experiences 

	81.  Watson RT, Desanctis G and Poole MS (1988)
	Using A GDSS To Facilitate Group Consensus - Some Intended And Unintended Consequences 

	82.  Bourdieu P (1977)
	Economics Of Linguistic Exchanges 


Table 7: Titles in IS&LS with articles published in 2000-2006 that are not in any of the JCRs for 2000-2006
	ASIST Monograph Series

	Health Information And Libraries Journal

	International Forum On Information And Documentation

	International Information & Library Review

	Journal Of Computer-Mediated Communication

	Journal Of Education For Library And Information Science

	Journal Of Global Information Management

	Profesional De La Informacion

	Publishing Research Quarterly

	Web Of Knowledge - A Festschrift In Honor Of Eugene Garfield (edited book)


Table 8: The 148 journals in IS&LS prior to 2007 (data in September 2007).

	American Archivist

	American Documentation

	Annual Review Of Information Science And Technology

	Archives

	ASIST 2001: Proceedings Of The 64th ASIST Annual Meeting, Vol 38, 2001

	ASIST 2002: Proceedings Of The 65th ASIST Annual Meeting, Vol 39, 2002

	ASIST 2003: Proceedings Of The 66th ASIST Annual Meeting, Vol 40, 2003

	ASIST Monograph Series

	ASLIB Proceedings

	Behavioral & Social Sciences Librarian

	Biosciences Communications

	Bulletin Of The American Society For Information Science

	Bulletin Of The Copyright Society Of The USA

	Bulletin Of The Medical Library Association

	Canadian Journal Of Information And Library Science-Revue Canadienne Des Sciences De L Information Et De Bibliotheconomie

	Canadian Journal Of Information Science-Revue Canadienne Des Sciences De L Information

	Canadian Library Journal

	CD-Rom Professional

	College & Research Libraries

	Data Management

	Database

	Database-The Magazine Of Electronic Database Reviews

	Drexel Library Quarterly

	Econtent

	Education For Information

	Electronic Library

	Government Information Quarterly

	Government Publications Review

	Government Publications Review Part A-Research Articles

	Health Communications And Informatics

	Health Information And Libraries Journal

	IFLA Journal-International Federation Of Library Associations

	Information & Management

	Information Age

	Information Display

	Information Privacy

	Information Processing & Management

	Information Research And Resource Reports

	Information Research-An International Electronic Journal

	Information Scientist

	Information Society

	Information Storage And Retrieval

	Information Systems Journal

	Information Systems Research

	Information Technology And Libraries

	Information Technology-Research Development Applications

	Interlending & Document Supply

	International Classification

	International Forum On Information And Documentation

	International Information & Library Review

	International Journal Of Computer & Information Sciences

	International Journal Of Geographical Information Science

	International Journal Of Geographical Information Systems

	International Journal Of Information Management

	International Library Review

	Internet World

	IRE Transactions On Information Theory

	Journal Of Academic Librarianship

	Journal Of Computer-Mediated Communication

	Journal Of Documentation

	Journal Of Education For Librarianship

	Journal Of Education For Library And Information Science

	Journal Of Global Information Management

	Journal Of Government Information

	Journal Of Health Communication

	Journal Of Information Ethics

	Journal Of Information Science

	Journal Of Information Technology

	Journal Of Interdisciplinary Modeling And Simulation

	Journal Of Librarianship

	Journal Of Librarianship And Information Science

	Journal Of Library Automation

	Journal Of Library History Philosophy And Comparative Librarianship

	Journal Of Management Information Systems

	Journal Of Micrographics

	Journal Of Research Communication Studies

	Journal Of Scholarly Publishing

	Journal Of The American Medical Informatics Association

	Journal Of The American Society For Information Science

	Journal Of The American Society For Information Science And Technology

	Journal Of The Medical Library Association

	Journal Of The Patent Office Society

	Knowledge Acquisition

	Knowledge Organization

	Law Library Journal

	Lecourt-Global Communications In Legal Information Technology

	Library & Information Science Research

	Library Acquisitions-Practice And Theory

	Library And Information Science

	Library Collections Acquisitions & Technical Services

	Library Hi Tech

	Library Journal

	Library Quarterly

	Library Resources & Technical Services

	Library Science With A Slant To Documentation

	Library Trends

	Libri

	Management Datamatics

	Management Informatics

	Medical Record News

	MIS Quarterly

	Nachrichten Fur Dokumentation

	Nauchno-Tekhnicheskaya Informatsiya Seriya 1-Organizatsiya I Metodika Informatsionnoi Raboty

	Nauchno-Tekhnicheskaya Informatsiya Seriya 2-Informatsionnye Protsessy I Sistemy

	Nfd Information-Wissenschaft Und Praxis

	OECD Informatics Studies

	Online

	Online & CDROM Review

	Online Information Review

	Online Review

	Oxford Surveys In Information Technology

	Portal-Libraries And The Academy

	Proceedings Of The American Society For Information Science

	Proceedings Of The Annual Conference And Exposition National Micrographics Association

	Proceedings Of The Asis Annual Meeting

	Profesional De La Informacion

	Program-Automated Library And Information Systems

	Program-Electronic Library And Information Systems

	Program-News Of Computers In Libraries

	Publishing Research Quarterly

	Quarterly Journal Of The Library Of Congress

	Rairo-Informatique-Computer Science

	Reference & User Services Quarterly

	Research Evaluation

	Restaurator-International Journal For The Preservation Of Library And Archival Material

	Review Of Public Data Use

	RQ

	Scholarly Publishing

	Scientist

	Scientometrics

	Serials Librarian

	Serials Review

	Social Science Computer Review

	Social Science Information

	Social Science Information Studies

	Social Science Information Sur Les Sciences Sociales

	Special Libraries

	Telecommunications Policy

	TSI-Technique Et Science Informatiques

	UNESCO Bulletin For Libraries

	UNESCO Journal Of Information Science Librarianship & Archives Administration

	Videodisc And Optical Disk

	Videodisc-Videotex

	Web Of Knowledge - A Festschrift In Honor Of Eugene Garfield

	Wilson Library Bulletin

	Word Processing & Information Systems

	Zeitschrift Fur Bibliothekswesen Und Bibliographie

	Zentralblatt Fur Bibliothekswesen


Table 9: The 39 combinations of search terms in the General Searches that can be used to delineate journals in a subject in the Social Science Citation Index

	SOURCE TITLE
	Period/Year

	A* OR B* OR C* OR D* OR E* OR F* OR G* OR H* OR I* OR J* OR K* OR L* OR M* OR N* OR O* OR P* OR Q* OR R* OR S* OR T* OR U* OR V* OR W* OR X* OR Y* OR Z*
	1900-60, 1961-64, 1965-67, 1968-69, 1970-71, 1972-73, 1974-75, and every year from 1976 to 20006 inclusive

	1* or 2* or 3* or 4* or 5* or 6* or 7* or 8* or 9*
	1900- 20006


Restricted to document type: article.

Table 10: The h-indexes and number of publications in IS&LS of the first authors (data from March 2007)

	Author
	h
	n
	Author
	h
	n
	Author
	h
	n

	Salton G
	18
	48
	Bourdieu P
	7
	12
	Tajfel H
	3
	3

	Saracevic T
	17
	106
	Raymond L
	7
	9
	Thompson RL
	3
	3

	Schubert A
	17
	82
	Orlikowski WJ
	7
	7
	Golay MJE
	2
	4

	Bates DW
	17
	62
	Schamber L
	6
	20
	Niederman F
	2
	4

	Benbasat I
	17
	40
	Mukhopadhyay T
	6
	11
	Huber GP
	2
	3

	Bates MJ
	17
	34
	Klein HK
	6
	10
	Jha AK
	2
	3

	Belkin NJ
	16
	36
	Gefen D
	6
	9
	Lee DT
	2
	3

	Robertson SE
	16
	31
	Brancheau JC
	6
	7
	Youla DC
	2
	3

	Spink A
	15
	89
	Dickson GW
	6
	7
	Adams DA
	2
	2

	Cimino JJ
	14
	76
	Gallupe RB
	6
	7
	Chomsky N
	2
	2

	Harter SP
	14
	74
	Sanders GL
	6
	7
	Hu M
	2
	2

	White HD
	14
	36
	Jansen BJ
	5
	17
	Srinivasan A
	2
	2

	Croft WB
	14
	32
	Shea S
	5
	9
	Taylor S
	2
	2

	Ingwersen P
	13
	44
	Fenichel CH
	4
	16
	Webster J
	2
	2

	Small H
	13
	35
	Compeau DR
	4
	6
	Iacovou CL
	1
	2

	Straub DW
	13
	26
	Taylor RS
	4
	6
	Kane B
	1
	2

	Vanrijsbergen CJ
	11
	25
	Price DJD
	4
	5
	Wrangham RW
	1
	2

	Dennis AR
	11
	19
	Burton RE
	4
	4
	Daft RL
	1
	1

	Egenhofer MJ
	10
	13
	Davis FD
	4
	4
	Gallager RG
	1
	1

	Kuhlthau CC
	9
	23
	Porter MF
	4
	4
	Gruber TR
	1
	1

	Doll WJ
	9
	17
	Deerwester S
	3
	5
	Mata FJ
	1
	1

	Haynes RB
	8
	18
	Bakos JY
	3
	3
	Max J
	1
	1

	Goodhue DL
	8
	14
	Kessler MM
	3
	3
	Pawlak Z
	1
	1

	Watson RT
	8
	14
	Shannon CE
	3
	3
	Stockwell D
	1
	1
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