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Comparison of Retrieval 
Performance of Eleven Online 
Indexes Containing Information 
Related to Quaternary Research,  
an Interdisciplinary Science

Interdisciplinary research offers increas-
ing information challenges for research-
ers and scholars as well as for librarians. 
Quaternary research is an example of a 
highly interdisciplinary area incorporat-
ing research ranging from geochemistry 
and microbiology to planetary science. 
This study compares retrieval perfor-
mance of eleven online indexes that can 
be used for Quaternary research, and 
discusses three others. Recall, precision, 
and overlap and uniqueness were ana-
lyzed using search results (12,896 re-
cords) from the eleven databases for the 
publication year 2000. A broad search 
strategy was used in order to recover 
most of the relevant information from 
the databases for the whole discipline 
for one publication year in order to 
avoid problems encountered when using 
sampling and example searches. Impli-
cations for interdisciplinary research 
in general are discussed, and federated 
searching is suggested.

Given the exponential in-
crease of information, 
staying current in a par-
ticular discipline, verifying 

a particular citation, or conducting an 
exhaustive search for information on 

a particular topic can be daunting to 
researchers and scholars. Helping the 
researchers and scholars with their in-
formation quests can be taxing for 
librarians and information specialists. 
The switch from print to online indexes 
is both a blessing and a curse. On one 
hand, the online indexes uncover much 
more information, but on the other, 
sorting through the mountain of in-
formation can be frustrating and time 
consuming. Quaternary research is an 
example of a highly interdisciplinary 
area whose researchers, scholars, and 
supporting librarians are faced with 
these problems.

QUATERNARY RESEARCh: ITS 
NATURE ANd IMPORTANCE
Quaternary research is the study of 
the Quaternary, which is the period of 
time that spans approximately the last 
2.6 million years of the Earth’s geo-
logic history.1 The Quaternary geologic 
time period includes the Pleistocene, 
sometimes known as the Ice Age, and 
the Holocene, which is the geologic 
epoch in which we live.2 The Pleisto-
cene covers the time period spanning 
approximately two million years to ten 
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thousand years ago, and the Holocene 
includes the period spanning approxi-
mately ten thousand years ago to the 
present. Scientists currently disagree 
regarding the exact boundaries and 
dates for the beginning of the Quater-
nary, and whether it should be retained 
as a formal chronostratigraphic unit (a 
body of rock officially recognized as a 
unit based on the age of its boundar-
ies).3 In fact, the most recent Inter-
national Commission on Stratigraphy 
removed the term “Quaternary” from 
the International Geologic Time Scale 
and included that interval of time in 
the Neogene Period.4 The terminology 
is still being hotly debated among the 
geologic community, but no matter 
what the time period is called, or when 
the exact initial boundary is set, that 
geologic period of time will undoubt-
edly remain an extremely important 
area of research.

The study of the Quaternary time 
period is particularly interdisciplinary.5 
Figure 1 shows many of the areas of 

specialty within Quaternary research. 
Quaternary researchers study ice cores; 
ocean sediments; ocean circulation; lake 
sediments; cycles of the earth and sun; 
atmosphere; fossils and modern plants 
and animals, including invertebrates, 
vertebrates, insects, and pollen; and 
other subjects. Current topics of impor-
tance include atmospheric, ocean, and 
terrestrial interactions and the building 
of testable computer models; for exam-
ple, models that can be used to predict 
climate change, sea level rise, or ocean 
circulation patterns.

During the Quaternary, the Earth 
has experienced frequent, extreme, and 
often abrupt climate and environmen-
tal changes, including the advance and 
retreat of continental and mountain 
glaciers.6 These climate and environ-
mental changes have been accompanied 
by global changes in plant and animal 
communities and include numerous 
extinctions and the evolution and dis-
persal of humans. No matter what the 
causes, Earth’s climate currently ap-
pears to be warming, and significant 
and rapid environmental changes could 
challenge modern civilization. Current 
major goals of Quaternary research 
include documenting past climate pat-
terns at various time scales in order 
to understand current trends and to 
predict future climate patterns and en-
vironmental effects. 

In 1928, a group of scientists who 
were conducting interdisciplinary re-
search into environmental changes 
that occurred during the glacial ages 
founded the International Union for 
Quaternary Research (INQUA).7 Inter-
national congresses are held every four 
or five years, with attendance as high 
as one thousand participants. There are 
more than thirty-five member countries 
worldwide that also hold regional and 
local meetings. Out of a total member-
ship of 18,445 within fifteen divisions, 
the Quaternary Geology and Geomor-
phology Division of the Geological 
Society of America (GSA) had 2,695 
members (14.6 percent) in 2004, fur-
ther demonstrating the importance of 
Quaternary research. There are a num-
ber of excellent peer-reviewed journals 
devoted to Quaternary research, and 

many Quaternary research articles ap-
pear in other highly respected general 
and specialized scientific journals. Oth-
er publications include newsletters and 
monographic series. See Associations 
and Information Resources for Quaterna-
ry Research (www.library.uiuc.edu/gex/
bibs/QuaternaryInformationResources.
html) for further information about the 
various Quaternary research societies 
and publications.

ThE RESEARCh QUESTION
This study compared the retrieval per-
formance of eleven online indexes that 
can be used to find information pertain-
ing to Quaternary research. The main 
purpose was to determine which data-
bases contain the largest number of rel-
evant references (recall and precision), 
and how much overlap exists between 
the databases. This information can be 
used to help researchers and librarians 
determine which databases are most 
appropriate for Quaternary research, 
which might safely be ignored (and 
possibly cancelled by librarians faced 
with budget cuts), and which should 
be included in metasearch (federated 
search) tools. Results also can be used 
to indicate which databases could best 
substitute for others that might not be 
available, and how much information 
would be missed if a particular database 
was not searched.

LITERATURE REVIEW
Research focusing on interdisciplin-
ary, cross-disciplinary, and multidisci-
plinary information has continued in 
recent years. Ackerson discussed the 
challenges of research and teaching in 
cross-disciplinary areas, focusing on 
engineering, and including obstacles 
to intellectual and physical access to 
information.8

Other studies related to interdisci-
plinary research include database com-
parisons. These comparisons gener-
ally fall into two categories: descriptive 
comparisons, such as the number of 
journals indexed and the size, range, 
and subjects covered; and performance 
measures, such as recall, precision, and 

Figure 1: Many of the Areas of 
Specialty in Quaternary Research
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novelty versus overlap. Starr reviewed 
the literature and recommended that 
future database comparisons should 
emphasize analytic research and study 
reasons for search results differences 
rather than concentrating on descrip-
tive comparisons or performance mea-
sures.9 Her criticism of the study of 
performance measures was that most 
results are based on a small number of 
sample searches and the studies do not 
use random samples. Also, the studies 
typically use only a few professionals as 
searchers, and therefore results cannot 
be generalized to other user groups. 
This study avoids those problems be-
cause it looks at the results of a search 
strategy encompassing the entire in-
terdisciplinary area rather than sample 
searches within the area, and the search 
terms used are not unique to any par-
ticular user group within the discipline. 
The reasons for observed differences in 
search results between the databases, 
such as database differences, are not the 
focus of this study.

In the past ten years, database com-
parison research has continued. For 
example, a comparison of two business 
literature databases by Rey and Fereres 
resulted in the suggestion of simultane-
ously searching both databases.10 Mc-
Cain used a database filtering approach 
by combining citation, indexing, and 
productivity analysis to identify core 
and important noncore journals sup-
porting multidisciplinary research and 
development in the area of biotechnol-
ogy.11 Hooper-Lane and Atkins exam-
ined the journal coverage, uniqueness 
versus overlap, and currency of three 
multidisciplinary databases in relation 
to marine science, and concluded that 
the multidisciplinary databases comple-
mented the subject-specific databases 
and significantly improved recall and 
currency of returned results.12

Cavanagh compared the retrieval 
performance of five multidisciplinary 
tables of contents (TOC) databases 
with three specialized biological data-
bases in terms of precision and recall.13 
The TOC databases had higher preci-
sion but lower recall than subject-spe-
cific databases. The chosen databases, 
as a group, identified only 75 percent 

of the articles known from indepen-
dent sources.

Brown, Edwards, and LaSee-Wil-
lemssen conducted a “deep analysis of 
indexing” for two education indexes.14 
They found that one of the indexes 
covered twice the number of journals 
but only half the number of articles. 
Based on indexing policies, even so-
called cover-to-cover indexing may be 
incomplete. McDonald, Taylor, and Ad-
ams analyzed coverage and overlap of 
databases indexing psychiatry journals 
at the journal rather than article level.15 
They identified 213 abstracting and 
indexing services and 977 psychiatry 
journals. Four databases accounted for 
90 percent of all the psychiatry jour-
nals that were indexed; more than four 
hundred journals were not indexed at 
all. Thirty-five percent of the indexed 
journals were included in only one of 
the top four databases, emphasizing 
the need to search multiple databases. 
Sutton and Foulke compared eight 
databases (three subject-specific, two 
multidisciplinary, and three general 
academic) at the journal level for cov-
erage of literature related to anthropol-
ogy.16 They found that coverage was 
not comprehensive, even by subject-
specific databases.

Read and Smith compared three 
databases for library and information 
science using a subject profile tech-
nique, and found maximum overlap 
was only 21 percent, indicating the 
need to search more than one database 
if comprehensive results are desired.17 
Jatkevicius compared BIOSIS Previews, 
BasicBIOSIS, and Cambridge Scientific 
Abstracts’ Biological Sciences Collec-
tion using the same forty-two searches 
for each database and analyzing recall 
rather than precision. BIOSIS Previews 
retrieved more than 67 percent of over-
all hits from the forty-two searches and 
was judged best for graduate biology 
students and faculty.18

Brettle and Long compared retrieval 
from six databases related to reha-
bilitation of people with severe men-
tal illness, and found that 42 percent 
of the papers were found only in one 
database, signifying the importance of 
searching multiple databases.19 Tell-

man compared retrieval of informa-
tion of interest to historians from two 
online European journal indexes and 
found that significant numbers of ar-
ticles would be missed if using only one 
of the indexes.20

Janke compared journal coverage 
and currency of indexing for Current 
Contents Connect (CCC) and PubMed 
for the subjects of agriculture, biol-
ogy and environmental studies, clinical 
medicine, and life sciences, and found 
that, of the 801 journals jointly indexed 
by CCC and PubMed, for 15.5 percent 
CCC was less current, for 29.6 percent 
CCC was more current, and for 53.7 
percent currency of indexing was the 
same.21 Kristick compared Meteorologi-
cal and Geoastrophysical Abstracts with 
eight other databases at the source title 
list level, and found the highest level 
of overlap was with Environmental 
Sciences and Pollution Management 
(ESPM)(59 percent), followed by Geo-
Ref (53 percent). The combination of 
ESPM, GeoRef, and Chemical Abstracts 
yielded an overlap of 80.3 percent.22 
Walters and Wilder evaluated the effec-
tiveness of twelve databases that index 
the literature pertaining to the multidis-
ciplinary field of “later-life migration.”23 
An article level analysis was used. They 
found that four multidisciplinary data-
bases each provide better index cover-
age than any of the specialized subject 
indexes. There was a relatively low 
degree of overlap among the twelve 
databases, therefore multiple databases 
should be searched.

The research overwhelmingly indi-
cates the inadequacy of using a single, 
or even several, databases to find com-
prehensive information, especially in 
interdisciplinary areas. Bar and Finkler 
advocated using a multidatabase, multi-
disciplinary search approach using data-
bases from a single vendor.24 Today it is 
possible to use the same multidatabase, 
multidisciplinary approach using mul-
tiple vendors. This procedure of using 
metasearch (also known as federated or 
broadcast search) technologies has been 
described by Mischo and Schlembach, 
and Luther; National Information Stan-
dards Organization (NISO) has devel-
oped standards for these tools.25 When 
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creating metasearch tools, it is useful to 
know which databases to include for 
particular areas. This type of study can 
indicate which databases are most im-
portant to include. If federated search-
ing is not possible, then the information 
can be used by researchers to select the 
most useful databases to search and by 
librarians to determine which databases 
to purchase or retain.

ThE RESEARCh PLAN
Extensive association with Quaternary 
researchers while working as a librarian 
at North Dakota State University indi-
cated that the most frequently used on-
line indexes are GeoRef, Web of Science 
or Current Contents, and GEOBASE. 
An informal survey of an electronic list 
monitored by many of the Quaternary 
researchers supported these conclu-
sions and revealed seven others that 
are consulted on a less regular basis. 
One other database of potential value 
was added to this analysis. The eleven 
indexes included in the comparison 
study are AGRICOLA, AGRIS, Aquatic 
Science and Fisheries Abstracts 3, Bio-
logical and Agricultural Index, Biologi-
cal Abstracts, CAB Abstracts, Current 
Contents, GEOBASE, GeoRef, Water 
Resources Abstracts, and Zoological 
Record. For each of the eleven online 
indexes, the study compared the num-
ber of search returns, the number and 
percentage of relevant hits, and overlap 
versus uniqueness of content for the 
entire interdisciplinary area of Quater-
nary research. The appendix lists and 
describes the databases included in 
this study. Web of Science (WOS) was 
not analyzed because, at the time of the 
search, it was not possible to download 
the complete set of records retrieved by 
the search or to further break the search 
into parts (it is now possible to output 
five hundred records at a time). ISI, the 
producer of both WOS and Current 
Contents, gave the assurance that Cur-
rent Contents can be considered as rep-
resentative of both databases; however, 
due to factors such as differences in 
entry points (searchable fields) and up-
date frequency, this is questionable.26 

This research is practical in nature 

and focused on results. Rather than 
considering the databases themselves 
(scope, journals indexed, frequency of 
update, and so on), this study was 
devoted to examining the results of a 
broad search that could be conducted 
by individuals at the University of Illi-
nois, Urbana-Champaign (UIUC), and 
that would retrieve most of the infor-
mation related to Quaternary research. 
A more realistic search would likely 
include the broader search but focus it 
with one or two more specific terms. 

METhOd
The search string “Quaternary or 
Pleistocene or Holocene” was used to 
search each of the eleven databases, 
and the search was limited to the pub-
lication year 2000. The publication 
year 2000 was selected because it was 
fairly recent; however, enough time had 
passed, hopefully, to allow indexing of 
most publications. All databases were 
searched during a limited time range 
(May 2–3, 2002) in order to have a real-
istic, comparative time snapshot of the 
content of the various databases. Mate-
rial from nonjournal literature, such 
as from special publications, memoirs, 
conference proceedings and transac-
tions, and government publications, 
are important resources in Quaternary 
research, and were therefore included.

In order to manage the large amount 
of data, the decision was made to popu-
late an Access database with the search 
results. In order to populate the data-
base, it was first necessary to parse the 
search results from each of the indexes. 
A grant was obtained from the UIUC 
Library Research and Publication Com-
mittee to hire a graduate assistant for 
the project. The assistant wrote com-
puter programs to parse the search re-
sults from each of the eleven databases, 
populated an Access database with the 
results, and created a search engine to 
query the data. The parsing programs 
and search engine can be modified 
for future database comparison studies 
by library faculty at UIUC. Duplicates 
within indexes were found and re-
moved from the database, resulting in a 
total of 12,896 records. Each of the re-

cords was examined by the author and 
designated either as “relevant” or “not 
relevant” to Quaternary research. The 
author is a geologist, and has worked 
with Quaternary researchers for a num-
ber of years, and is therefore qualified 
to determine relevancy. Relevance was 
interpreted in the broadest sense. In 
other words, if the article had anything 
to do with the geologic time intervals 
Quaternary, Pleistocene, or Holocene, 
the material was considered to be rel-
evant. The term “quaternary” yielded 
varying numbers of irrelevant returns, 
depending on the databases. The term 
“quaternary” means “consisting of four 
things or parts; a set of four (things); 
belonging to the fourth order or rank” 
(Oxford English Dictionary). A number 
of scientific disciplines, such as chem-
istry and biochemistry, use it to refer to 
topics other than the geologic time pe-
riod. After the database was populated 
and relevancy was noted, the database 
was queried to determine the number 
and percentage of relevant records from 
each online index. All subsequent que-
ries were performed only on relevant 
records. Queries were conducted to 
determine the number of unique rel-
evant records from each of the eleven 
commercial online indexes and also the 
overlap or uniqueness of the results. 

RESULTS
Table 1 shows a total of 12,896 re-
cords, of which 11,168 (86.60 per-
cent) are relevant. If all duplicates be-
tween indexes are removed, there are 
6,459 unique relevant records. There 
are 4,023 relevant records that were 
contained in only one particular da-
tabase. Table 1 also shows, from each 
index, the total number of records, 
number of relevant records, percent 
of relevant records, and the number of 
unique relevant records. 

GeoRef contained the largest num-
ber of total records, followed by Current 
Contents, GEOBASE, and Biological 
Abstracts, with the remaining databases 
accounting for the rest. GeoRef also 
contained the largest number of rel-
evant records, followed by GEOBASE, 
Current Contents, Biological Abstracts, 
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Zoological Record and the rest. Note 
that, based on relevant records, GEO-
BASE switched position with Current 
Contents for second place, while all 
the other databases maintained their 
position. There is quite a bit of rear-
rangement to the list when sorted by 
percent relevant: GEOBASE holds first 
place for highest percent of relevant 
records (99.51 percent), followed by 
GeoRef (99.29 percent), Zoological Re-
cord (97.81 percent), Water Resources 
Abstracts (97.06 percent), and the oth-
ers in the list. Current Contents falls 
to ninth place, with 65.41 percent 
relevant. It is not surprising that GEO-
BASE and GeoRef contain a higher per-
centage of relevant records, as they are 
primarily geological databases and have 
a lower percentage of records related 
to chemistry or biochemistry, subjects 
that use “quaternary” for other than the 
geologic time period. GeoRef contained 
the highest number of unique records 
(2,889), followed by Current Contents, 
GEOBASE, Zoological Record, and the 
others. It is not surprising that GeoRef 
contains the highest number of unique 
records, as the database contained the 
highest number of total records and 
it indexes many nonjournal publica-
tions, such as government reports, 
book chapters, theses and disserta-
tions, and abstracts. Nor is it surprising 

that Current Contents and GEOBASE 
ranked high in unique records, as they 
also contained a large number of total 
records. It is important to note that 
each database contained some unique 
records, information that would have 
been overlooked had a given database 
not been searched.

Table 2 shows the overlap between 
databases. Examining the overlap be-
tween databases may indicate possible 
substitute databases if a particular in-
dex is not available to the user. For 
example, table 2 indicates that Current 
Contents or Biological Abstracts might 
be the best substitutes for AGRICOLA, 
based on number of relevant records 
in common. Examination of table 2 in-
dicates that for seven of the databases, 
Current Contents appears to be the 
best substitute in terms of number of 
relevant records in common; for three 
databases, GEOBASE appears to be the 
best substitute; and for one database 
each, Biological Abstracts and GeoRef 
appear to be best. For second best sub-
stitutes, GEOBASE is indicated for five 
databases, Current Contents and Geo-
Ref are indicated for two each, and Bio-
logical Abstracts would be the second 
best logical substitute for one database. 
In all cases, Current Contents, GEO-
BASE, Biological Abstracts, and Geo-
Ref are the first, second, or third best 

substitutes on the basis of number of 
relevant records in common (overlap). 
Please note that, in all cases, consider-
able information is lost by substituting 
with any one index.

It is useful to know the combined 
number of nonduplicate relevant re-
cords from the two databases with the 
highest number of relevant records—
GeoRef and GEOBASE—and the per-
cent of total nonduplicate relevant re-
cords this represents. In other words, 
if a researcher searched these two in-
dexes, what percentage of the available 
relevant information available from the 
eleven databases would be recovered? 
The formula “GeoRef relevant records 
+ GEOBASE relevant records – du-
plicates” was used for this calculation 
(4,592 + 2,251 – 1,418) (see figure 
2). GeoRef and GEOBASE recovered a 
total of 5,425 nonduplicate individual 
records from relevant records possible, 
or 83.99 percent of the 6,459 total non-
duplicate records. 

The same sort of analysis was con-
ducted with the addition of Current 
Contents, using the formula: “GeoRef 
relevant records + GEOBASE relevant 
records + Current Contents relevant 
records – (GeoRef/GEOBASE duplicates 
+ GEOBASE/Current Contents dupli-
cates + GeoRef/Current Contents du-
plicates) + GeoRef/GEOBASE/Current 

Table 1. Results of Searches

database Total Records Relevant Records % Relevant
Unique Relevant 

Records

AGRICOLA 69 34 49.28 8

AGRIS 56 33 58.93 10

ASFA 3 33 29 87.88 3

Bio. & Ag. Index 71 51 71.83 13

Biological Abstr. 1,229 866 70.46 130

CAB Abstracts 291 235 80.76 50

Current Contents 3,359 2,197 65.41 325

GEOBASE 2,262 2,251 99.51 316

GeoRef 4,625 4,592 99.29 2,889

Water Res. Abs. 170 165 97.06 7

Zoological Rec. 731 715 97.81 272

Total 12,896 11,168 86.60 4,023
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Contents duplicates” [4592 + 2251 + 
2197 – (1418 + 1518 + 1257) + (1075)] 
(see figure 3). GeoRef, GEOBASE, and 
Current Contents recovered a total of 
5,922 nonduplicate relevant records, or 
91.69 percent of the 6,459 total nondu-
plicate records.

As the number of databases is in-
creased, the formula becomes more 
complicated. Suffice it to say, if Zoo-
logical Record’s 272 unique relevant re-
cords are added, the total of nondupli-
cate records rises to at least 6,194, 95.9 

percent of the total 6,459 nonduplicate 
records (not considering any records 
that are duplicated by indexes other 
than GeoRef, GEOBASE, and Current 
Contents). Further, if Biological Ab-
stracts is added to the mix, those 130 
unique relevant records bring the total 
to at least 6,324, which is 97.91 percent 
of the total 6,459 nonduplicate records. 
Therefore, five in-
dexes account for 
at least 97.91 per-
cent of the nondu-

plicate records in this study. However, 
the 2 percent or fewer records that are 
not included in these five databases 
may contain information of value to the 
information seeker. Without searching 
all the possible databases, this informa-
tion is unknown and essentially lost.

As a follow-up, the searches were 
run again for ten of the eleven data-

Figure 2: GeoRef and GEOBASE Relevant Records

Figure 2. GeoRef and GEOBASE relevant records 
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Figure 3: GeoRef, GEOBASE, and Current Contents 
Relevant Records
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Table 2. Overlap and Summary of Databases
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Relevant Records in Common 

AGRICOLA - 0 1 5 22 14 22 19 7 3 3

AGRIS 0 - 0 0 17 2 13 10 18 0 2

ASFA3 1 0 - 2 14 6 24 23 10 13 2

Bio.	Ag.	
Index

5 0 2 - 27 12 37 31 17 0 18

Biol.	Abs. 22 1 17 2 14 3 27 3 - 106 3 555 3 464 3 321 3 41 245 3

CAB	Abs. 14 2 6 12 106 - 163 144 82 18 13

Cur.	Cont. 22 1 13 3 24 1 37 1 555 1 163 1 - 1,518 1 1,257 2 147 2 288 1

GEOBASE 19 3 10 23 2 31 2 464 2 144 2 1,518 1 - 1,418 1 149 1 258 2

GeoRef 7 18 1 10 17 321 3 82 1,257 2 1,418 2 - 101 3 237

Water	Res. 3 0 13 0 41 18 147 149 101 - 6

Zoo.	Rec. 3 2 2 18 245 13 288 258 237 6 -

1 Best substitute; 2 second best substitute; 3 third best  (based on # of relevant records in common)
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bases (UIUC no longer subscribes to 
Biological and Agricultural Index) on 
March 11, 2005, nearly three years 
after the initial searches that generated 
the data for this study. The same search 
terms were used, and again limited 
to the 2000 publication year. Table 3 
compares the results of the 2002 ver-
sus 2005 searches. In one case (AGRI-
COLA), there were fewer records, pos-
sibly due to removing duplicates, but 
in many cases there was substantially 
more material.

There are other databases, possibly 
not used often by Quaternary research-
ers, that might have significant amounts 
of relevant information. Examples are 
Compendex, INSPEC, and NTIS. These 
three databases were searched after the 
comparison study to determine the 
amount of relevant information that 
each contains. The same search strate-
gies were used as for the comparison 
databases. It was not possible to com-
pare overlap with the comparison data-
bases in the study because of the time 
lag between searches; however, the re-
sults are still informative.

Compendex via Engineering Vil-
lage 2 was searched using the terms 
“Quaternary or Pleistocene or Holo-
cene” for the publication year 2000. 
The search was conducted on March 
11, 2005, and found 1,013 records. 
The same search was run several hours 
later in order to check for relevance, 
and 1,017 records were found. Note 

that all of this material was published 
in 2000, approximately five years prior 
to the search date, and yet material was 
still being added to the index, literally 
by the hour. Of the 1,017 records, 458 
were relevant. There were 57 pairs of 
duplicates, so there were 401 nondu-
plicate relevant records, a significant 
amount of information. The amount of 
unique information is unknown, due to 
the above reasons, but there is a high 
probability that Compendex contains 
unique information.

When the search was conducted 
using Inspec, no duplicates were re-
covered. A total of 708 records were 
retrieved, of which 360 (50.85 per-
cent) were relevant. A search of NTIS 
resulted in thirty-nine total records 
(no duplicates), of which twenty-nine 
(74.36 percent) were relevant. These 
supplemental searches of databases 
that are probably less used by Quater-
nary researchers further illustrate the 
utility of searching multiple databases, 
the likelihood that information is be-
ing overlooked, and the value of feder-
ated searching.

dISCUSSION
This study supports previous research, 
covered in the literature review, that 
emphasizes the need to search mul-
tiple databases if researchers are seeking 
comprehensive information. In addition, 
the results illustrate the need for using 

federated search or metasearch tools. 
Federated searching provides the abil-
ity to simultaneously search multiple 
databases, sources, platforms, and ven-
dors and to retrieve collective results.27 
All of the databases considered in this 
paper should be included in federated 
searching for Quaternary information, if 
possible, and other databases should be 
tested for possible inclusion.

A large amount of information is be-
ing generated each year in the interdis-
ciplinary area of Quaternary research. 
As mentioned in the introduction, an 
informal survey of an electronic Qua-
ternary list and extensive association 
with Quaternary researchers indicate 
that most Quaternary researchers are 
using GeoRef, GEOBASE, and Current 
Contents (also Web of Science) as their 
primary tools for literature searches. 
This study indicates that they are us-
ing the most important databases. The 
informal query of researchers indicated 
that Biological Abstracts is probably 
used less frequently, but this study in-
dicates that it is an important resource. 
All of the databases in the comparison 
study yielded unique records. 

It is disturbing to consider all the 
information that may be hidden in 
the literature, unknown to researchers, 
and it is likewise intriguing to think 
about the possible outcomes if obscure 
lines of research and information could 
readily come together. Interdisciplin-
ary meetings, such as those held by the 

Table 3. Comparison of Results of Searches Conducted in 2002 and 2005 for PY2000

Total Records 2002 Total Records 2005 difference % difference

AGRICOLA 69 58 -11 -15.94

AGRIS 56 86 +30 +53.57

ASFA	3 33 48 +15 +45.45

Bio.	&	Ag.	Index 71 X (Unknown) Y (Unknown) Unknown

Biological	Abstracts 1,229 1,272 +43 +3.50

CAB	Abstracts 291 400 +109 +37.46

Current	Contents 3,359 3,360 +1 Negligible

GEOBASE 2,262 2,311 +49 +2.17

GeoRef 4,625 8,627 +4,002 +86.53

Water	Resources	Abs 170 235 +65 +38.24

Zoological	Record 731 869 +138 +18.88

Total 12,896 17,266	+	X 4,441	+	Y Unknown
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various Quaternary societies, are one 
answer, but individual researchers may 
not be aware of or associated with these 
societies. Librarians and other informa-
tion specialists may be able to help by 
being aware of who is studying what, by 
noticing information, and by connect-
ing people and information sources. 

In addition to indicating the best 
databases for Quaternary research and 
the amount of unique material con-
tained in the various databases, this 
study also found a considerable and 
varying amount of lag time in indexing 
material. More research is needed to 
determine the extent to which indexing 
services are unable to keep up with the 
literature. The lag time between when 
material is published and when it enters 
the indexes is a moving target and has 
serious implications for researchers, 
scholars, and information professionals. 
The fact that indexing services prioritize 
certain titles and types of material for 
indexing should be considered by the 
end user when searching for certain 
types of information. It is not known 
how much material never makes it into 
any database. 

The addition of four records to 
Compendex in a matter of hours un-
derscores the necessity for the end user 
to continually rerun searches for older 
publication years in order to discover 
all of the material relevant to a topic. 
One cannot assume that one or even 
several searches over time of a particu-
lar publication year will yield compre-
hensive results, as a substantial amount 
of material is being added to databases 
even five years later. More research is 
needed to understand the longitudinal 
changes to databases regarding recall, 
precision, and overlap.

Denno pointed out indexing prob-
lems encountered by interdisciplinary 
researchers, problems such as differ-
ences in terminology and in orientation 
across disciplines.28 Gerhard, Jacobson, 
and Williamson studied indexing ad-
equacy of journals in the interdisci-
plinary area of women’s studies and 
found that most of the journals were 
not sufficiently indexed.29 It is possible 
that important information is being 
missed by indexers who are unfamiliar 

with Quaternary research. There may 
be gaps in the inclusion of non-English 
material; material that applies to Qua-
ternary research but does not contain 
the words “Quaternary” or “Pleisto-
cene” or “Holocene”; chapters in books; 
gray literature, such as field trip guide 
books; and very old information.

There are a number of factors that 
were not considered by this study, but 
of which researchers and scholars should 
be aware. The indexes vary in the types 
of sources included (journals, book 
chapters, dissertations, conference pro-
ceedings), the titles of journals included, 
the priority of title indexing (how soon 
a title is indexed), the depth of indexing 
(cover-to-cover versus partial indexing), 
the frequency of updates, and so forth. 
Also, titles may be added or dropped 
from indexing over time. This will af-
fect the amount and type of informa-
tion retrieved by a search. In addition, 
the vendor used will affect information 
retrieval due to varying frequency of up-
dates and use of different search engines. 
The institution’s subscription also may 
affect search results due to the number of 
years included in the subscription. In ad-
dition, longitudinal studies of databases 
will be affected by an institution chang-
ing years covered, dropping databases, 
or changing vendors.

The following comments about the 
research process may be helpful to oth-
ers contemplating this sort of research. 
Computer analysis makes this sort of 
study possible because of the ability to 
process large amounts of data; however, 
programming the parsing is still time 
consuming, and discovering true du-
plicates is especially problematic. De-
termining the relevance of each record 
also is a time-consuming process.

As stated in the foregoing, the fol-
lowing research is needed: 1) additional 
science databases should be studied to 
determine relative value for Quaternary 
research; 2) changes in the retrieval of 
information from Web of Science make 
this sort of research possible, and this 
should be done; 3) longitudinal re-
search to determine lag time in indexing 
and to determine changes to databases 
regarding recall, precision, and overlap 
should be conducted to compare the 

most important databases for Quater-
nary research; 4) recall, precision, and 
overlap of indexes should be studied for 
the subdisciplines within Quaternary 
research; and 5) strategies for finding 
older information related to Quaternary 
research should be examined. 

CONCLUSIONS
This study indicates that, of the eleven 
indexes studied, the most important for 
Quaternary research are GeoRef, GEO-
BASE, Current Contents, Zoological Re-
cord, and Biological Abstracts. (Web of 
Science also is likely very useful, but re-
trieval problems prevented inclusion in 
this study). These five indexes together 
accounted for at least 97.9 percent of 
the nonduplicate relevant records in 
this study. However, each of the other 
six indexes in the comparison study 
contained unique, relevant information. 
In order to conduct a comprehensive 
search of the Quaternary research lit-
erature, as many science indexes as pos-
sible should be consulted. Currently, 
the most efficient method of doing this 
type of comprehensive search involves 
the use of federated search tools.
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AGRICOLA
Provider: National Technical Information Service; National 

Agricultural Library
Coverage: 1970 to present; worldwide.
Updates: Monthly
Vendor used: SilverPlatter
Description: http://grc.ntis.gov/agricola.htm

AGRIS
Provider: AGRIS Co-ordinating Centre, the Food and Agri-

culture Organization (FAO) of the United Nations.
Coverage: 1975 to present
Updates: Monthly
Vendor used: SilverPlatter
Description: www.fao.org/agris

Aquatic	Science	and	Fisheries	Abstracts:	ASFA	3;	
Aquatic	Pollution	and	Environmental	Quality	

Provider: Cambridge Scientific Abstracts
Coverage: 1971 to present
Updates: Monthly 
Vendor used: Cambridge Scientific Abstracts
Description: www.csa.com/factsheets/aquclust-set-c.php

Biological	and	Agricultural	Index
Provider: H. W.Wilson
Coverage: 1983 to present
Updates: Monthly on disk; daily on Web
Vendor used: H. W. Wilson
Description: www.hwwilson.com/databases/bioag.htm

Biological	Abstracts	
Provider: Biological Abstracts/Thomson Scientific
Coverage: 1969 to present
Updates: Biweekly
Vendor used: SilverPlatter
Description: www.biosis.org/products/ba

CAB	Abstracts
Provider: CAB International
Coverage: 1972 to present
Updates: Monthly 
Vendor used: SilverPlatter
Description: www.cabi.org

Compendex
Provider: Engineering Information/Elsevier 
Coverage: 1970 to present
Updates: Weekly
Vendor used: Engineering Village 2
Description: www.ei.org/databases/compendex.html

Current	Contents
Provider: Institute for Scientific Information (ISI)/Thomson 

Scientific
Coverage: 1993 to present
Updates: Weekly
Vendor used: Ovid
Description: www.isinet.com

GEOBASE
Provider: Elsevier Science
Coverage: 1980 to present
Updates: Semimonthly
Vendor used: FirstSearch
Description: www.oclc.org/support/documentation/ 

firstsearch/databases/dbdetails/details/GEOBASE.htm

GeoRef
Provider: American Geological Institute
Coverage: 1785 to present, North America; 1933 to pres-

ent, worldwide
Updates: Biweekly
Vendor used: SilverPlatter
Description: www.agiweb.org/georef/index.html

INSPEC
Provider: Institution of Electrical Engineers (IEE)
Coverage: 1969 to present; the backfile of Science Abstracts 

from 1898 to 1968 is now also available as the INSPEC 
Archive.

Updates: Weekly  
Vendor used: Engineering Information/Elsevier 
Description: www.iee.org/Publish/INSPEC

NTIS
Provider: National Technical Information Service (NTIS), 

U.S. Department of Commerce
Coverage: 1964 to present; some citations back to 1899.
Updates: weekly  
Vendor used: Engineering Information/Elsevier 
Description: www.ntis.gov

Water	Resources	Abstracts
Provider: Cambridge Scientific Abstracts
Coverage: 1968 to present
Updates: Monthly  
Vendor used: Cambridge Scientific Abstracts
Description: www.csa.com/factsheets/water-resources- 

set-c.php

Zoological	Record
Provider: BIOSIS
Coverage: 1978 to present
Updates: Monthly
Vendor used: SilverPlatter
Description: www.ovid.com/site/catalog/DataBase/200.

jsp?top=2&mid=3&bottom=7&subsection=10
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