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Abstract 
Research on biodiversity has grown considerably during the last decades. The present study ap- 
plies bibliometric methods to evaluate efforts in this field of study. We retrieved roughly 69,000 
bibliographic records from the Web of Science database that matched the word biodiversity (and 
derivatives) in keywords, title or abstract. Article contributions and number of involved authors 
and journals increased exceptionally fast since the 1980s, when the term biodiversity was coined. 
But since the year 2008, a decelerated growth rate leads to an average rate of knowledge genera-
tion. Using the frequency of terms extracted from publication titles, we inferred that the commu-
nity-level focus has increased in biodiversity studies, while molecular biodiversity is still not 
strongly represented. Climate-related topics are rapidly gaining importance in biodiversity re-
search. The geographical imbalance between allocation of research efforts and distribution of bi-
ological diversity is apparent. 
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1. Introduction 
Massive human-induced species extinctions [1] [2] and habitat deterioration [3] have led, in the last decades, to 
the emergence of biodiversity research as a wide interdisciplinary field [4] [5]. The portmanteau word biodiver- 
sity was introduced into biology in 1986 by Walter G. Rosen, during the preparation of a conference on biologi- 
cal diversity [6]. Its use was promoted further with the Convention on Biological Diversity being signed in 1992 
[7]. Biodiversity is used to refer to the plurality of life in every possible respect [8], usually regarding the diver- 
sity of species (within and between), of ecosystems, genetic diversity, etc. 
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Bibliometrics applies quantitative methods to analyze academic publications as an information process, using 
the identified patterns and dynamics in scientific publication efforts as a proxy for the development of the ana- 
lyzed discipline [9]-[11]. 

The present bibliometric study analyzes the development of biodiversity research. We are familiar with two 
articles focusing on global, taxon-independent bibliometric analysis of biodiversity [5] [12]. These date from the 
year 2008 [5] (considering data up to 2004) and 2011 [12] (considering data up to 2009), respectively. Consi- 
dering the fast-evolving field of biodiversity, the relatively “early” study of Hendriks and Duarte [5] could ana- 
lyze only a fifth of the data that we retrieved using almost the same search criteria. The publication by Liu and 
colleagues [12] works with a larger dataset (~76,000 records). However, the composition of this dataset varies 
considerably from ours. While we collected all bibliographic records for biodiversity and the word’s derivatives 
(biodivers*), Liu et al. added five more terms—subsets of biodiversity (genetic-, species-, landscape diversity 
etc.). They also added all of the papers published in six selected journals specializing in the field. In our opinion, 
the latter introduces a bias into the analysis. And while an approach of using a wider array of search terms can 
be helpful depending on the target of the bibliometric analysis, this was not an option for our purpose, as the 
danger of not touching absolutely all facets of biodiversity would over-represent the chosen additional search 
terms. Therefore, our approach was to influence the dataset as little as possible thematically to avoid possible 
constraints in quantitatively evaluating the scientific orientation of research on “biodiversity”. 

This was crucial for the special focus of the present study, which lies on the analysis of frequently occurring 
words in titles of biodiversity publications. Apart from this, the core bibliometric questions are addressed: de- 
velopment of publication number, differential journal contributions, authors, co-authorships and citations. 

2. Methods 
A dataset containing bibliographic records for biodiversity-oriented journal articles (99.6%) and series articles 
(0.4%) was compiled using the Web of Science (WoS) vers. 5.13.1 citation indices by Thomson Reuters [13]. 
We conducted the search in all Web of Science databases in February 2014 and used as search string biodivers* 
OR bio-divers*, querying the WoS categories Title, Abstract, Author Keywords, and Keywords Plus. After dele- 
tion of 243 duplicate entries, we obtained 68,799 records, each referring to an individual article.  

Using Microsoft Excel 2010, Google Refine vers. 2.5 [14] and text editors, we searched the retrieved dataset 
to determine the number of 1) publications per year, 2) journals involved and their contribution to the field, 3) 
authors and joined authorships as well as contributions, 4) citations per article and 5) article pages. 

In addition, frequently occurring words in titles and abstracts were extracted, grouped by year and counted 
through a Perl script. For that purpose, we first removed special characters, punctuation etc. from the dataset and 
defined an extensive blacklist of frequent words with low information content with regard to the purpose of 
identifying scientifically relevant topics, as for example a, about, absence, absent, across, after, all, among, an, 
also, although. 

For those analyses that considered developments in publication history, we usually excluded records for the 
years 2013 and 2014 to avoid skew, as Thomson Reuters is still in the process of collecting publications from 
the previous and current years for WoS. 

3. Results 
3.1. Number of Publications 
We retrieved 68,799 bibliographic records for articles that used the term biodiversity (and derivatives) directly, 
in title, abstract, or author-defined keywords, or for documents that were classified as biodiversity articles in the 
Keyword Plus category through the WoS ontology. 

These almost 69,000 articles have been published between 1966 and February 2014. The first publication 
listed in WoS that explicitly mentions biodiversity appeared in 1987: “An urgent need to map biodiversity” by E. 
O. Wilson [15]. This is the fourth publication in terms of publication date in our dataset and the only record for 
1987. The two following years score 13 articles each, 1990 contributes 30 and 1991 already 79 articles. For the 
year 1992, we list more than 200 records, and in 1999 for the first time more than a thousand articles matching 
our search criteria were published. As the currently last fully updated year in WoS, 2012 contributes 8204 doc- 
uments, almost 12% of all retrieved records. Figure 1 shows how the records accumulated non-linearly over 
time. More than half of the studies were published during the last five years. 
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Figure 1. Number of publications per year.                              

 
While the first decade of this century saw an average annual increase of 19% in publication output, the second 

decade (2011 and 2012) started with a mean growth rate of 8%, as indicated by the terminal flattening of the 
curve in Figure 1. 

3.2. Journals 
The 68,799 articles referenced in our dataset have been published in altogether 3888 journals. Of these, an ex- 
tremely limited number of journals, around 100 (2.7%), contribute 50% of all articles. The 50 periodicals con- 
taining the highest number of articles on biodivers* and bio-divers* are listed in Appendix 1. 

Since 2007, there have always been more than 1000 different journals every year publishing biodiversity ar- 
ticles, with a maximum of over 1500 distinct periodicals in the year 2012 (the last fully represented year at the 
point of manuscript writing). The annual mean growth of the number of biodiversity-focused journals since the 
year 2000 lies at 11%, but currently decreases. The six journals containing the highest number of articles on 
biodivers* are plotted in Figure 2. Biodiversity and Conservation, currently still the journal with most articles 
(1780) on the topic, has existed since 1992. It has published in this field more than 100 publications annually 
since 2005. PLoS One was created in 2006, and has been very fast in accumulating biodiversity articles (1642; 
497 publications in 2012 alone). With a high likelihood, PLoS One will soon be the journal featuring the highest 
number of articles on biodiversity. Conservation Biology and Science already published documents on biodiver- 
sity in 1988. 

3.3. Authors 
A number of 68,602 articles (after removal of 197 anonymous publications) in the dataset has been authored by 
124,984 individual workers. Of these, about a third (35%) have authored multiple publications within our data- 
set. An imaginary ‘median author’ from our dataset would have published one paper on biodiversity. The most 
productive author in our dataset in terms of published article number published 176 articles. A list of the 50 
most frequent authors in the dataset is given in Appendix 2. 

Figure 3 shows the number of distinct authors per year. Since 2003, each year more than 5000 authors pub- 
lish on biodiversity. New authors are attracted quickly to the field, with an average increase of annual authors of 
22 percent since 2000. A maximum of 36,905 authors was reached for 2012. 

Usually more than one author per publication is involved in biodiversity studies. The most common “author- 
ing model” includes two authors per article (more than a fifth of all cases: 14,536 articles), closely followed by 
three authors per article (13,409). Single-authored (10,567) studies and those written by four (10,560) workers 
are almost equally represented. Together with publications by five joint authors (7032), these five models of au- 
thorship (1 - 5 authors) make up more than 80% of the total referenced literature. 

Figure 4 shows the number of average co-authorships occurring each year, which rises from 1.5 authors in 
1988 to 4.7 in 2012, in almost linear form. This stands in contrast to earlier findings which observed a stagnating 
number of co-authors [5]. As our figures have been obtained by dividing the total number of authors for a given 
year through the total number of publications in that year, one might argue that individual publications with ex- 
ceptionally high numbers of co-authors might skew this estimator. For example, the publication in our dataset 
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Figure 2. Number of publications per year for the six journals featuring most 
biodivers* articles. More than 11% of all articles are found in these six jour-
nals, which together constitute only 0.2% of the periodicals in the dataset. To-
tal article numbers (see also Appendix 1): Biodiversity and Conservation (2.6% 
of the full dataset: 1780 articles), PLoS One (2.4%: 1642), Biological Con- 
servation (2.1%: 1458), Conservation Biology (1.7%: 1141), Forest Ecology 
and Management (1.3%: 911), Science (1.2%: 844).                       

 

 
Figure 3. Number of authors per year.                               

 

 
Figure 4. Average number of co-authors per publication. Note: we use 
the term “co-author” without differentiating between first author and 
associated author/s.                                           
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with the highest number of authors was produced by 81 workers. 
Therefore we looked at the median number of authors: it starts with 1 (1966-1993) and increases through 2 

(1994-2002) and 3 (2003-2009) until 4 (2010-2014). For the entire dataset, the co-author median lies at three. 

3.4. Number of Pages 
We evaluated the article length in terms of pages for 63,289 articles, after removal of 5510 publications with 
missing or ambiguous page number information. Figure 5 shows the average number of pages per publication 
over the period 1977 to 2014. Together, the publications include 827,895 pages, with a median of nine pages per 
publication. After an initially lower number of pages per article, the page number increased in the late 80s and 
early 90s (with the prevalence of empirical studies vs. a heavier initial focus on political questions?). Since then, 
also with an increasing statistical consolidation, average page numbers per year have been continuously oscil- 
lating around a value close to ten pages. 

3.5. Citations 
Appendix 3 lists the 50 most frequently cited publications as identified by WoS until February 2014. The most- 
cited article on biodivers* so far, with 5800 citations, is “Biodiversity hotspots for conservation priorities” by 
Myers et al. (2000) in Nature. This publication is followed by three studies with between 2000 and 3000 cita- 
tions each (published in 1997, 2000 and 2004) and a group of 30 publications with a citation score between 1000 
and 3000 citations, the youngest of these issued in the year 2009. 

3.6. Most Frequently Used Meaningful Words in Publication Titles 
From all 60,433 titles present in the dataset (until 2012), we extracted the most common “meaningful” words, i.e. 
containing to a higher or lesser degree evidence on scientific content of the associated article. Table 1 details the 
50 most common of these terms, along with their development over time. The development of the “top ten” 
terms is shown graphically and for individual years in Figure 6. 

The search term for generating this study’s dataset-biodiversity and derivatives–constitutes the most common 
term in article titles with overall roughly 9900 hits. It is followed by diversity and derivatives (~8300) and spe- 
cies (~7500). Forest, community and conservation (and respective derivatives) each scored between 5000 and 
6000 hits. While biodiversity had substantially more hits per year in comparison with other terms in early years 
(until around 2003), the increase rates of the other common terms caught up (and partly are growing faster). Es- 
pecially noticeable increase or decrease in growth rates have been noted for some of the analyzed terms. In- 
crease: bacterial, Brazil, China, climate (steep increase), community, fish, water. Decrease: conservation, ecol- 
ogy, landscape, populations, richness (Liu et al., however, observed an increase of use for species richness [12] 
as of 2009), structure, genetic, sea. 

The dataset was also partly investigated beyond the 50 most common terms. Figure 7 shows tendencies for 
pooled terms from connotation groups we considered interesting: a comparison of aquatic vs. terrestrial-asso- 
ciated title terms, of animals vs. plants and added to this a curve for title terms indicating molecular biodiversity 

 

 
Figure 5. Average number of pages per publication per year.          
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Table 1. Most frequent 50 terms and occurrences, collected from the abstracts in the dataset until 2012. *: For 2011 and 
2012, the number of hits was normalized to allow comparability in five-year-units, underlaying (conservatively) a linear 
growth; original hit numbers are given in parentheses.                                                        

Term Total  
occur. 1985-1990 1991-1995 1996-2000 2001-2005 2006-2010 2011-2012  

(origin. 2 yr)* 

biodiversity/biodiverse/biodiversity’s 9903 42 737 1524 2093 3594 4783 (1913) 

diversity/diversity’s/diverse 8262 2 126 541 1504 3878 5528 (2211) 

species 7467 2 97 459 1450 3447 5030 (2012) 

forest/forests 5810 3 133 540 1204 2544 3465 (1386) 

communities/community 5534 1 60 290 907 2664 4030 (1612) 

conservation/conservations 5218 4 204 502 1028 2224 3140 (1256) 

plant/plants 3857 0 30 287 749 1748 2608 (1043) 

ecological/ecology/ecologically 3042 2 87 329 642 1336 1615 (646) 

change/changes/changed 2836 1 33 153 438 1316 2238 (895) 

ecosystem/ecosystems 2790 0 61 271 516 1159 1958 (783) 

environment/environmental/environments 2501 0 55 195 477 1119 1638 (655) 

soil/soils 2415 0 26 193 462 1115 1548 (619) 

management/managements 2384 1 68 219 474 989 1583 (633) 

habitat/habitats 2338 0 26 159 440 1061 1630 (652) 

south/southern 2252 0 19 167 443 1005 1545 (618) 

landscape/landscapes 2218 1 29 154 424 1040 1425 (570) 

structure/structures/structured 2080 0 22 126 352 1036 1360 (544) 

area/areas 2001 0 33 121 360 897 1475 (590) 

impact/impacts/impacted 1958 0 20 117 326 925 1425 (570) 

marine 1883 1 29 136 356 859 1255 (502) 

distribution/distributions 1864 0 14 105 325 915 1263 (505) 

bacteria/bacterial 1835 2 6 46 179 1002 1500 (600) 

richness 1725 0 23 135 382 766 1048 (419) 

populations/populations 1671 0 29 95 289 840 1045 (418) 

tropical 1655 4 45 142 300 734 1075 (430) 

microbial 1524 0 4 68 239 785 1070 (428) 

spatial/spatially 1450 0 14 64 261 680 1078 (431) 

fish/fishes 1445 1 28 89 249 632 1115 (446) 

assessment/assessments 1374 1 17 104 250 626 940 (376) 

genetic/genetics/genetically 1341 1 23 93 256 625 858 (343) 

climate/climates 1338 1 12 39 148 620 1295 (518) 

river/rivers 1334 0 19 95 222 599 998 (399) 

composition/compositions 1327 0 11 53 220 633 1025 (410) 

land/lands 1283 1 17 88 252 591 835 (334) 
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Continued 

global/globally 1245 2 53 107 208 540 838 (335) 

dynamic/dynamics 1202 0 10 68 189 608 818 (327) 

tree/trees 1183 0 10 76 206 557 835 (334) 

agriculture/agricultural/agriculture/agriculturally 1179 0 28 118 240 511 705 (282) 

water/waters 1177 0 11 55 192 564 888 (355) 

natural/naturally 1165 1 20 121 214 526 708 (283) 

west/western 1139 1 21 76 226 511 760 (304) 

vegetation/vegetations 1129 0 22 107 210 495 738 (295) 

Brazil 988 0 6 29 127 466 900 (360) 

development/developments 976 0 54 113 189 384 590 (236) 

sea/seas 976 0 7 75 139 485 675 (270) 

abundance/abundances 960 0 3 39 153 461 760 (304) 

Mediterranean 943 0 6 56 126 453 755 (302) 

China 933 0 2 35 117 452 818 (327) 

protected 849 0 18 44 119 403 663 (265) 

 

 
Figure 6. The ten most frequently used “meaningful” words in titles over the years 1987 to 2012. 

 
research. Terrestrial studies (as derived from title word hits) prevail over aquatic in terms of numbers, but not in 
terms of increase rate. Molecular biodiversity publications are increasing (especially 2012 could indicate an in- 
cipient steepening of the slope), but growth is moderate. Plant studies on biodiversity by far outcompete animal 
studies in terms of total hits and of growth rate (but see [16] on prevalence of animal studies in Colombian bio- 
diversity research). However, it has to be kept in mind that the search is based on very generic terms and should 
in principle be conducted using a taxonomic thesaurus. 

Table 2 lists the pooled hits for different continents, as obtained from hits for individual countries out of the 
1000 most frequent title words in our database. The country names mentioned in titles suggest a strong focus on 
Asian biodiversity (very roughly double hits than for South America, Europe, or North America). The focus on 
Africa, especially in relation to the continent’s size, seems disproportionally small. 
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Table 2. Occurrences of most frequently mentioned country names, pooled 
for continents. Terms were obtained from a list of the 1000 most frequent 
title words in our database (only nouns considered, no narrower or wider 
geographic terms, e.g. Africa, Caribbean, England, Ghats). Individual coun- 
tries: Africa (Kenya, Madagascar, Tanzania), Asia (China, India, Japan, 
Indonesia, Philippines, Thailand, Turkey), Europe (Finland, France, Ger- 
many, Italy, Norway, Poland, Portugal, Spain, Sweden), North America 
(Canada, Costa Rica, Mexico, USA), Oceania (Australia, New Zealand), 
South America (Argentina, Brazil, Chile, Colombia, Ecuador).            

Asia 3839 

S. America 2002 

Europe 1722 

N. America 1562 

Oceania 981 

Africa 531 

 

 
Figure 7. Selected terms from the retrieved titles until 2012. *: To roughly assess aquatic vs. 
terrestrial focus (Hendriks and Duarte [5] had noticed a strong focus on terrestrial biota), a list 
of 17 terms was compiled for each of the two connotation groups and subjected to pooled 
searches: aquatic, basin, benthic, estuary, freshwater, hydrolog*, lagoon, lake, limnic, marine, 
ocean, plankton, pond, river, sea, water, watershed vs. alpine, canop*, continent, desert, forest, 
grassland, hill, land, lowland, meadow, mountain, plane, prairie, savanna, steppe, terrestrial, 
wood. Some of these terms are not proprietary to one of the groups (e.g. meadow, forest, basin), 
but have been assigned to the respective group with assumedly much higher use frequency.      

3.7. Most Frequently Used Meaningful Words in Abstract 
Out of 55,950 collected abstracts (until 2012), the word species is by far the most commonly used with 164,712 
hits, more than twice as much as the next most frequent word complexes diversity/diverse or the search term for 
this study’s dataset generation: biodiversity/biodiverse. This relation is also obvious from Figure 8, which illu- 
strates the development of the 10 most used terms in scientific abstracts since 1988. For 2012, species scored 
19,529 hits, while diversity/diverse had 7104. The curve indicating use of the term species is much steeper than 
those of all other nine terms, which show overall similar increase rates. 

4. Discussion 
The present bibliometric study analyzes articles containing biodiversity (or derivatives of the word), collected 
from the WoS databases. How representative can such a dataset be? Of course, not all of biodiversity research 
feature biodiversity as a keyword or mention the word in title or abstract. Also, WoS obviously does not rank all 
biodiversity-relevant journals. However, we assume that the large dataset we retrieved holds a representative 
number of samples to mirror the tendencies a hypothetical complete dataset would deliver, while avoiding the 
danger of including false positive hits for biodiversity research. The results of Hendriks and Duarte [5], who 
compared their data with a manually screened reference dataset, corroborate this assumption. 
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Figure 8. Development of the ten most frequently used “meaningful” words in the collected abstracts.  

 
But arguably the focus of global biodiversity research could be more species-oriented than presented here, as 

genetically and ecology-oriented journals would seem to be ranked by WoS with a higher probability. On the 
other side, WoS is reported to miss also an increasing proportion of new publication channels (e.g. conference 
proceedings or open archives) [17] [18], the influence of which on the data can only be hypothesized. 

In the published literature (as logged in WoS) biodiversity appears for the first time in 1987. Multiple publica- 
tions on the topic are issued for the first time in 1988. In the following years, a strong, exponential increase in 
publication rate took place. However, since 2008, this increase rate is dropping (14% in 2010; 10% in 2011; 6% 
in 2012), leading to a rate which lies currently around a standard growth level of scientific literature, below 10% 
per year [19] [17] [20]. 

This finding from publication output (see Figure 1 and Figure 9) is mirrored in the curve for the number of 
authors that are active in the field of biodiversity research each year (Figure 2 and Figure 9): in 2010, the num- 
ber of workers grew by 19 % in comparison to 2009. In 2011, it increased by 15%, and finally in 2012, only by 
10%. For 2013 (not complete yet in WoS), the increase is currently still at 0%, so for this year, an increase be- 
low 10 % is likely. 

Also for the number of journals publishing biodiversity research each year, a more moderate growth rate be- 
comes obvious, with annual growth rates of 7% in 2010; 6% in 2011 and 2% in 2012 (Figure 9). 

This tendency, i.e. the potential normalization of global biodiversity research growth, down to an average in- 
crease rate of scientific output, has to our knowledge not been shown before in the bibliometric literature. It is as 
yet difficult to extrapolate if this “micro-trend” will persist, as the time frame serving as evidence for our find- 
ings is limited to four years. The development of biodiversity literature should be followed carefully. However, 
before looking for extrinsic causes, one should keep in mind that a possible reason for putative growth decelera- 
tion could be coupled with potential incipient usage saturation for the term biodiversity and with a terminologi- 
cal shift. The fact that Google Trends [21], since 2008, shows neither increase nor decrease in interest in the 
term biodiversity favors this explanation. 

At least in the analyzed title words, the conspicuous initial growth rate of biodivers* is surpassed by that of 
other terms after the first roughly 10 years (in terms of increase rate; in terms of uses per year: after almost 20 
years; see Figure 6). This could be interpreted as demonstrating the normalization of use for biodiversity as a 
buzzword. It probably also expresses the consolidation of biodiversity discipline(s) and a stronger focus on em- 
pirical work which does not mention the term in all titles (but rather in the keywords or abstracts). 

Moving away from the term biodiversity, Figure 6 also shows another interesting result: the absolute use of 
conservation decreased noticeably in last analyzed year 2012. This is especially relevant as three out of four of 
the journals with most hits for the search term biodivers* bear the word conservation in their title. Only one of 
these journals shows a very marked downward trend for biodivers* occurrences since 2010. Curiously, a publi- 
cation released in 2011 [22] pointed out the increasing use of the term conservation (for whales and relatives). 

In contrast to conservation, the term community (and derivatives) rose noticeably in relation to other title 
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Figure 9. Annual growth (compared to resp. previous year) of number 
of publications, authors and journals.                             

 
words during the last years. While hits for species are still rising rapidly, the raising community matches indicate 
an increasing parallel focus on biodiversity research above species level (which [5] considered underrepresented 
until 2005). Within the abstracts, however, the word species occurred at least three times as often as any other 
term, probably through the necessity to express concepts elaborated on in the corresponding paper through mul- 
tiple mention of the word (often also in publications above species-level, which will mention species in the ab- 
stract although they may very often not bear it in the title). 

Also for the word climate, use frequency increased steeply, giving evidence for the augmenting interactions of 
climatology with biodiversity research (possibly correlated with the later reports of the Intergovernmental Panel 
on Climate Change). 

Molecular aspects of biodiversity research (Figure 7) still remain limited so far (see [5]), especially when 
considering the advent of a wide array of fundamentally new molecular technologies during the last years. 
However, the last analyzed year could show the beginning of a steeper increase for molecular biodiversity stu- 
dies. 

Liu and colleagues [12] identified the USA as the single most productive country for biodiversity articles, 
followed, among the “top 10”, by several European countries, Australia, Canada, China and Brazil. A few years 
earlier, Hendriks and Duarte [5] ascertained that USA and EU were conducting nearly 90% of all biodiversity 
research. Using the title words extracted from our dataset, we roughly complemented the sociological dimension 
of the mentioned bibliometric analyses with data on the geographic areas that were targeted by the researchers 
(see Table 2). The country names mentioned in the dataset’s titles suggest a very strong focus on Asian biodi- 
versity, followed by South America, Europe, North America, Oceania, and finally Africa. The focus on Africa, 
especially in relation to the continent’s size, seems disproportionally small. From the presented numbers, the 
partial geographic imbalance between allocation of research efforts and actual distribution of biological diversity 
becomes obvious. 

Not only in under-studied areas, but also in threatened habitats and for the understanding of biodiversity, 
much research is still necessary. Frequent monitoring of biodiversity research, also on focused (sub) topics or 
geographic areas, can be a helpful instrument for effective management of and research on biodiversity. “Bio- 
logical diversity is a global asset of incalculable value to present and future generations” (K. Annan, cited in 
[23]). 
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Appendix 1 

The 50 most frequently encountered journals in our dataset, representing 1.3% of all journals and bundling 
37% of all articles.                                                                          

Journal Articles on “biodivers*” 

Biodiversity and Conservation 1780 

Plos One 1642 

Biological Conservation 1458 

Conservation Biology 1141 

Forest Ecology and Management 911 

Science 844 

Ecology 787 

Nature 761 

Proceedings of the National Academy of Sciences of the United States of America 731 

Ecology Letters 634 

Journal of Applied Ecology 595 

Applied and Environmental Microbiology 592 

Agriculture Ecosystems & Environment 580 

Ecological Applications 554 

Hydrobiologia 522 

Zootaxa 489 

Journal of Biogeography 483 

Oecologia 444 

Oikos 434 

Environmental Management 432 

Fems Microbiology Ecology 420 

Proceedings of the Royal Society B-Biological Sciences 414 

Marine Ecology Progress Series 410 

Ecological Economics 408 

Diversity and Distributions 406 

Molecular Ecology 387 

Trends in Ecology & Evolution 384 

Landscape and Urban Planning 383 

Marine Pollution Bulletin 376 

Environmental Microbiology 361 

Ecological Indicators 354 

Environmental Monitoring and Assessment 349 

Microbial Ecology 344 

The Journal of Applied Ecology/Zhongguo 338 
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Revista de Biologia Tropical 324 

Bioscience 319 

Current Science 294 

Global Change Biology 291 

Journal of Environmental Management 289 

Freshwater Biology 286 

Global Ecology and Biogeography 284 

Landscape Ecology 282 

Ecography 281 

Ecological Modelling 278 

Ambio 271 

Isme Journal 264 

Aquatic Conservation-Marine and Freshwater Ecosystems 256 

Journal of Insect Conservation 248 

Ecology and Society 248 

Biological Invasions 247 

Appendix 2 

First 50 authors with the highest number of publication records in our dataset.  

Author Number of Publications 

Gaston, K 176 

Possingham, H 173 

Zhang, Y 151 

Wang, Y 135 

Tscharntke, T 134 

Liu, J 130 

Schmid, B 115 

Wang, X 106 

Li, X 95 

Lindenmayer, D 92 

Zhang, J 92 

Li, Y 91 

Chen, J 91 

Zhang, H 89 

Cowling, R 88 

Zhang, X 85 
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Weisser, W 82 

Hyde, K 82 

Li, J 81 

Wang, J 78 

Thuiller, W 78 

Zhang, L 78 

Chen, Y 75 

Pressey, R 74 

Mouillot, D 74 

Wang, Z 71 

Lee, J 71 

Liu, X 69 

Araujo, M 69 

Liu, Y 68 

Wall, D 68 

Wilson, K 66 

Smith, M 66 

Samways, M 65 

Steffan-Dewenter, I 65 

Wang, H 64 

Li, Z 64 

Zhang, Z 63 

Balmford, A 63 

Li, W 62 

Hebert, P 62 

Wu, J 61 

Brown, J 61 

Sodhi, N 61 

Reich, P 60 

Tilman, D 60 

Wang, S 60 

Chen, X 59 

Daily, G 59 

Knight, R 59 
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Appendix 3 

The 50 most cited publications within our dataset as of February 2014.                                            

WoS Cited  
count Year Citation 

5800 2000 Myers, N, Mittermeier, R, Mittermeier, C, da Fonseca, G, Kent, J (2000).  
Biodiversity hotspots for conservation priorities NATURE 48: 338 

2745 1997 Vitousek, P, Mooney, H, Lubchenco, J, Melillo, J (1997).  
Human domination of Earth’s ecosystems SCIENCE 359: 243-245 

2146 2000 
Sala, O, Chapin, F, Armesto, J, Berlow, E, Bloomfield, J, Dirzo, R, Huber-Sanwald, E, Huenneke, L, Jackson,  
R, Kinzig, A, Leemans, R, Lodge, D, Mooney, H, Oesterheld, M, Poff, N, Sykes, M, Walker, B, Walker,  
M, Wall, D (2000). Biodiversity—Global biodiversity scenarios for the year 2100 SCIENCE 52: 305-320 

2028 2004 
Thomas, C, Cameron, A, Green, R, Bakkenes, M, Beaumont, L, Collingham, Y, Erasmus, B, de Siqueira,  
M, Grainger, A, Hannah, L, Hughes, L, Huntley, B, van Jaarsveld, A, Midgley, G, Miles, L, Ortega-Huerta,  
M, Peterson, A, Phillips, O, Williams, S (2004). Extinction risk from climate change NATURE 23: 371-386 

1965 2001 Gotelli, N, Colwell, R (2001). Quantifying biodiversity: procedures and pitfalls  
in the measurement and comparison of species richness ECOLOGY LETTERS 176: 1-10 

1868 2006 Phillips, S, Anderson, R, Schapire, R (2006). Maximum entropy modeling  
of species geographic distributions ECOLOGICAL MODELLING 9: 335-348 

1864 1996 Hewitt, G (1996). Some genetic consequences of ice ages, and their role in divergence  
and speciation BIOLOGICAL JOURNAL OF THE LINNEAN SOCIETY 71: 1001-1005 

1828 2006 

Elith, J, Graham, C, Anderson, R, Dudik, M, Ferrier, S, Guisan, A, Hijmans, R, Huettmann,  
F, Leathwick, J, Lehmann, A, Li, J, Lohmann, L, Loiselle, B, Manion, G, Moritz, C, Nakamura,  
M, Nakazawa, Y, Overton, J, Peterson, A, Phillips, S, Richardson, K, Scachetti-Pereira, R, Schapire,  
R, Soberon, J, Williams, S, Wisz, M, Zimmermann, N (2006). Novel methods improve  
prediction of species’ distributions from occurrence data ECOGRAPHY 96: 437-444 

1824 2004 

Venter, J, Remington, K, Heidelberg, J, Halpern, A, Rusch, D, Eisen, J, Wu, D, Paulsen,  
I, Nelson, K, Nelson, W, Fouts, D, Levy, S, Knap, A, Lomas, M, Nealson, K, White, O, Peterson,  
J, Hoffman, J, Parsons, R, Baden-Tillson, H, Pfannkoch, C, Rogers, Y, Smith, H (2004).  
Environmental genome shotgun sequencing of the Sargasso Sea SCIENCE 180: 523-535 

1758 2005 
Hooper, D, Chapin, F, Ewel, J, Hector, A, Inchausti, P, Lavorel, S, Lawton, J, Lodge, D, Loreau,  
M, Naeem, S, Schmid, B, Setala, H, Symstad, A, Vandermeer, J, Wardle, D (2005). Effects of biodiversity  
on ecosystem functioning: A consensus of current knowledge ECOLOGICAL MONOGRAPHS 5 

1737 2005 Eckburg, P, Bik, E, Bernstein, C, Purdom, E, Dethlefsen, L, Sargent, M, Gill, S, Nelson,  
K, Relman, D (2005). Diversity of the human intestinal microbial flora SCIENCE 74: 225-274 

1731 1994 Colwell, r, coddington, j (1994). Estimating terrestrial biodiversity through extrapolation  
philosophical transactions of the royal society of london series b-biological sciences 144: 5 

1628 1998 Carpenter, S, Caraco, N, Correll, D, Howarth, R, Sharpley, A, Smith, V (1998). Nonpoint pollution  
of surface waters with phosphorus and nitrogen ECOLOGICAL APPLICATIONS 46: 361-371 

1561 2000 Margules, C, Pressey, R (2000). Systematic conservation planning NATURE 1543: 434-455 

1506 2003 Fahrig, L (2003). Effects of habitat fragmentation on biodiversity ANNUAL REVIEW  
OF ECOLOGY EVOLUTION AND SYSTEMATICS 55: 372-380 

1500 2009 

Schloss, P, Westcott, S, Ryabin, T, Hall, J, Hartmann, M, Hollister, E, Lesniewski, R, Oakley, B, Parks,  
D, Robinson, C, Sahl, J, Stres, B, Thallinger, G, Van Horn, D, Weber, C (2009). Introducing mothur:  
Open-Source, Platform-Independent, Community-Supported Software for Describing and Comparing  
Microbial Communities APPLIED AND ENVIRONMENTAL MICROBIOLOGY 32: 525-535 

1390 2005 
Foley, J, DeFries, R, Asner, G, Barford, C, Bonan, G, Carpenter, S, Chapin, F, Coe, M, Daily, G, Gibbs,  
H, Helkowski, J, Holloway, T, Howard, E, Kucharik, C, Monfreda, C, Patz, J, Prentice, I, Ramankutty,  
N, Snyder, P (2005). Global consequences of land use SCIENCE 19: 3973-3984 

1379 2005 Guisan, A, Thuiller, W (2005). Predicting species distribution: offering more than  
simple habitat models ECOLOGY LETTERS 80: 241-253 

1306 2001 
Loreau, M, Naeem, S, Inchausti, P, Bengtsson, J, Grime, J, Hector, A, Hooper, D, Huston,  
M, Raffaelli, D, Schmid, B, Tilman, D, Wardle, D (2001). Ecology-Biodiversity and  
ecosystem functioning: Current knowledge and future challenges SCIENCE 123: 193-213 

1298 2007 
Pruesse, E, Quast, C, Knittel, K, Fuchs, B, Ludwig, W, Peplies, J, Gloeckner, F (2007).  
SILVA: a comprehensive online resource for quality checked and aligned ribosomal  
RNA sequence data compatible with ARB NUCLEIC ACIDS RESEARCH : 3-31 
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1255 1999 Hewitt, G (1999). Post-glacial re-colonization of European biota  
BIOLOGICAL JOURNAL OF THE LINNEAN SOCIETY 402: 802-804 

1202 2004 Stuart, S, Chanson, J, Cox, N, Young, B, Rodrigues, A, Fischman, D, Waller, R (2004).  
Status and trends of amphibian declines and extinctions worldwide SCIENCE 52: 373-378 

1200 2003 
Hughes, T, Baird, A, Bellwood, D, Card, M, Connolly, S, Folke, C, Grosberg, R, Hoegh-Guldberg, O, Jackson,  
J, Kleypas, J, Lough, J, Marshall, P, Nystrom, M, Palumbi, S, Pandolfi, J, Rosen, B, Roughgarden,  
J (2003). Climate change, human impacts, and the resilience of coral reefs SCIENCE 40: 545-558 

1199 1998 
van der Heijden, M, Klironomos, J, Ursic, M, Moutoglis, P, Streitwolf-Engel, R, Boller,  
T, Wiemken, A, Sanders, I (1998). Mycorrhizal fungal diversity determines  
plant biodiversity, ecosystem variability and productivity NATURE 46: 573-604 

1115 2000 Daszak, P, Cunningham, A, Hyatt, A (2000). Wildlife ecology-Emerging infectious diseases of  
wildlife-Threats to biodiversity and human health SCIENCE 79: 1696-1700 

1113 1994 Tilman, D (1994). Competition and Biodiversity in Spatially Structured Habitats ECOLOGY 372: 585 

1085 2009 
Turnbaugh, P, Hamady, M, Yatsunenko, T, Cantarel, B, Duncan, A, Ley, R, Sogin, M, Jones,  
W, Roe, B, Affourtit, J, Egholm, M, Henrissat, B, Heath, A, Knight, R, Gordon, J (2009).  
A core gut microbiome in obese and lean twins NATURE 14: 97-110 

1084 2000 Chapin, F, Zavaleta, E, Eviner, V, Naylor, R, Vitousek, P, Reynolds, H, Hooper, D, Lavorel, S, Sala,  
O, Hobbie, S, Mack, M, Diaz, S (2000). Consequences of changing biodiversity NATURE 52: 117-133 

1075 2006 
Sogin, M, Morrison, H, Huber, J, Mark Welch, D, Huse, S, Neal, P, Arrieta, J, Herndl, G (2006).  
Microbial diversity in the deep sea and the underexplored “rare biosphere” PROCEEDINGS OF  
THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AMERICA 96: 445-451 

1042 2003 Pearson, R, Dawson, T (2003). Predicting the impacts of climate change on the distribution of species:  
are bioclimate envelope models useful? GLOBAL ECOLOGY AND BIOGEOGRAPHY 358: 1935-1955 

1038 2005 Backhed, F, Ley, R, Sonnenburg, J, Peterson, D, Gordon, J (2005).  
Host-bacterial mutualism in the human intestine SCIENCE 57: 189-222 

1009 1990 Noss, R (1990). indicators for monitoring biodiversity-a hierarchical  
approach conservation biology 50: 339-345 

1007 2004 Hewitt, G (2004). Genetic consequences of climatic oscillations in the Quaternary PHILOSOPHICAL 
TRANSACTIONS OF THE ROYAL SOCIETY OF LONDON SERIES B-BIOLOGICAL SCIENCES 52: 621-627 

1003 1996 Tilman, D, Wedin, D, Knops, J (1996). Productivity and sustainability influenced by  
biodiversity in grassland ecosystems NATURE 340: 277-284 

978 2006 
Worm, B, Barbier, E, Beaumont, N, Duffy, J, Folke, C, Halpern, B, Jackson, J, Lotze,  
H, Micheli, F, Palumbi, S, Sala, E, Selkoe, K, Stachowicz, J, Watson, R (2006).  
Impacts of biodiversity loss on ocean ecosystem services SCIENCE 105: 299-312 

886 2001 
Tilman, D, Fargione, J, Wolff, B, D’Antonio, C, Dobson, A, Howarth, R, Schindler,  
D, Schlesinger, W, Simberloff, D, Swackhamer, D (2001). Forecasting agriculturally  
driven global environmental change SCIENCE 123: 235-259 

868 2004 Bellwood, D, Hughes, T, Folke, C, Nystrom, M (2004). Confronting the coral reef crisis NATURE 313: 241-254 

855 1997 Huston, M (1997). Hidden treatments in ecological experiments:  
Re-evaluating the ecosystem function of biodiversity OECOLOGIA 358: 63-70 

848 1993 Yeates, G, Bongers, T, Degoede, R, Freckman, D, Georgieva, S (1993). Feeding-Habits in Soil  
Nematode Families and Genera—An Outline for Soil Ecologists JOURNAL OF NEMATOLOGY 1072-1081 

834 1994 Naeem, S, Thompson, L, Lawler, S, Lawton, J, Woodfin, R (1994).  
Declining Biodiversity Can Alter the Performance of Ecosystems NATURE 23: 491-496 

832 1999 

Hector, A, Schmid, B, Beierkuhnlein, C, Caldeira, M, Diemer, M, Dimitrakopoulos, P, Finn, J, Freitas,  
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797 2008 
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