

















During 2003 to 2012 scientists contributed 903 publications under 6 different document
categories. It is an accepted fact that most of the scholarly communication of scientific
research is done by articles 766 (84.83 %), 58 (6.42 %) were reviews and 51 (5.65 %) were
proceedings papers. Remaining 3 document categories were published as editorial materials

(14), biographical item (9) and correction (5).
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Figure 1: Source wise distribution of Review of Palaeobotany and Palynology

7.3. Authorship Pattern and Collaborative Measures in Review of Palaeobotany and Palynology

Table 2: Authorship Pattern year wise in Review of Palaeobotany and Palynology

A‘I"g‘t‘t’g]‘:‘p 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | Total TA %
Single 20 18 7 11 6 9 11 4 6 15 107 107 11.96
Two 18 24 30 27 19 13 | 23 | 34 | 20 | 21 229 458 25.36
Three 21 18 14 25 17 18 | 34 | 30 | 24 | 29 230 690 25.47
Four 7 12 8 12 17 15 | 31 16 | 22 | 22 162 648 17.94
Five 5 3 5 6 7 10 15 14 8 10 83 415 9.19
Six 2 2 1 1 3 11 3 3 16 42 252 4.65
Seven 1 2 2 4 5 5 22 154 .44
Eight 1 2 1 4 2 10 80 111
Nine 2 4 6 54 0.66
Ten 1 1 1 1 4 40 0.44
Eleven 1 2 3 33 0.33
Twelve 1 1 2 24 0.22
Thirty seven 1 1 37 0.11
Eighty two 1 1 1 82 0.11
Total Mulii 53 61 57 74 | 66 | 62 | 122 | 108 | 84 | 108 795 3074 | 100.00
authors




Grand Total 73 79 64 85 | 72 | 72 | 133 | 112 | 90 | 123 903
Av.
Degree of 073 | 077 | 089 | 087 | 092 | 0.86 | 0.92 | 0.96 | 0.93 | 0.88 g7 | Average | Author/
Collaboration =0.87 | paper=
3.40
Collaborative | ¢ | 163 | 061 | 0.66 | 077 | 071 | 075 | 072 | 071 | 073 600 | Average
Co-efficient =0.69

TA — Total number of Authorship; % - Percentage

Collaborative research can be effectively measured from the number of authors in papers. It
is observed from the Table-2; about 88.04% of papers were contributed by joint-authors. It is
found that out of 903 papers, three authored papers were the highest with 230 (25.47%),
followed by two authored papers with 229 (25.36%). The single author contribution was low
(11.96%) when compared to multi authored papers. A significant note of the study is that the
majority of the papers were contributed by joint authors. In essence, this shows a clear trend
towards joint-authored papers. In order to measure the Collaborative Research Pattern,
indicators like Degree of collaboration, and Collaborative coefficient were applied as per the

methodology suggested by different authors as given below:

Degree of Collaboration (DC) is a measure of proportion of multiple authored papers derived

by Subramanyam (1983) M g5,

Nn,
) )l ORI T —
N + N

Where, DC = degree of collaboration

Ny, = Number of multi authored publications

N; = Number of single authored papers
The mathematical formula to calculate Collaborative Coefficient (Ajiferuke et al. 1988) Mg
as,

co=1 ()

Where fj is the number of j-authors papers published in a discipline during a certain period of

time; N is the total number of papers published in a discipline during a certain period of time;




and J is the greatest number of authors per paper in a discipline. Using the above formulas
Degree of Collaboration (DC) and Collaborative Co-efficient (CC) are calculated. The table
shows DC and CC. The overall DC and CC is 0.87 and 0.69 respectively. The CC is
increasing year to year which shows the increase in the productivity of joint authored papers
which reflects that the nature of collaborations is also very high which proves that our
hypothesis ‘Collaborative research dominates in contributions in Review of Palaeobotany and
Palynology’. 1821 authors contributed to 903 papers on an average 3.40 authors per paper

which is a clear indication of collaboration.

7.4. Most productive authors and Lotka’s Law in Review of Palaeobotany and Palynology

Author productivity is a measure for ranking the authors according to their publication output
(Manoharan, 2014) . Table-3 provides the rank list of the top ten authors in the field. The
ranks are based on publication numbers (frequency) and h-index (The h-index - Hirsch index
that provides an index based on a list of publications ranked in descending order by the times
cited count by Hirsch, J.E., 2005) 21 The top ten authors published between 13 and 24 papers
during the study period. From 2003 to 2012, 903 papers were published by 1821 authors. Bek
J. and Taylor TN were the most prolific authors, with 24 papers, and had the h-index of 8.
Kerp H. ranked second in terms of paper numbers and had the highest h-index (h = 9). The
Table shows first ten authors’ papers along with h-index. It is interesting to note from the
table that authors from USA and Germany share two publications while Czech Republic,

France, China, Sweden, England and The Netherlands have shared one paper.

Table 3: Prolific authors in Review of Palaeobotany and Palynology (first 10 authors)

Author (Country) No. of Papers | Percentage | h-index
Bek J (Czech Republic) 24 2.7 8
Taylor TN (USA) 24 2.7 8
Kerp H (Germany) 21 23 9
Krings M (Germany) 20 2.2 8
Galtier J (France) 14 1.6 8
Li CS (China) 13 1.4 5
McLoughlin S (Sweden) 13 1.4 7
Riding JB (England) 13 1.4 4
Taylor EL (USA) 13 1.4 5
van Konijnenburg-van Cittert Jha (The Netherlands) 13 1.4 6




Lotka’s Law (Lotka, 1926) Bl is one among the three classic laws of Bibliometrics, which

deals with the frequency of publication by authors in any given field.

Lotka observed a quantitative relation among the authors and their scientific production. It
states that, “... the number (of authors) making n contributions is about 1/n of those making
one; and the proportion of all contributors, that make a single contribution, is about 60
percent”, which means that out of all the authors in a given field, 60% will have only one
publication, 15% will have two publications and 7% of authors will have 3 publication and so
on. In other words, in a particular topic, for every 100 authors whose contribution is single
article, there will be 25 authors with two articles, 11 authors with three articles etc. The
generalized form of Lotka’s law can be expressed as x"y=k. Where y is the number of
authors with x articles, the exponent n and constant k are parameters to be estimated from a

given set of author productivity data.

The productivity of Review of Palaeobotany and Palynology is test to find the conformity with
the Lotka’s inverse square law using Pao’s (1985) 51 method and it is test by K-S goodness-
of-fit test. The ‘n’ is determined using Linear Least Square (LLS) regression method. To

determine the ‘n’ value, the LLS method is followed using the formula

INYUnx.In g(x))-2 In g(x)Z In x]
T INZ(na?) — (Cinxd)]

N = number of pairs of data
X = logarithm of x, i.e. number of articles
Y =logarithm of y, i.e. number of authors

The value of C, which is the theoretical number of authors with a single article, is determined

from the following formula

1
C=
S,
n + n—1 + 3 pn + 7 n+l
;A KLMp>2 24x(p-D"
Table-4: Application of Lotka’s Law in Review of Palaeobotany and Palynology
. cum Cum
X y X Y xX XY | yx/sigmayx obsery Expect Exp D
1 1299 | 0.000 | 3.114 | 0.000 | 0.000 0.713 0.713 0.680 0.680 0.033
276 | 0.301 | 2.441 | 0.091 | 0.735 0.152 0.865 0.145 0.825 0.040
3 104 | 0477 | 2.017 | 0.228 | 0.962 0.057 0.922 0.059 0.884 0.038




46 0.602 | 1.663 | 0.362 | 1.001 0.025 0.947 0.031 0.915 0.033

32 1 0.699 | 1.505 | 0.489 | 1.052 0.018 0.965 0.019 0.933 0.032

15 0.845 | 1.176 | 0.714 | 0.994 0.008 0.984 0.009 0.955 0.029

10 ] 0.903 | 1.000 | 0.816 | 0.903 0.005 0.989 0.007 0.961 0.028

4
5
6 19 0.778 | 1.279 | 0.606 | 0.995 0.010 0.975 0.013 0.946 0.029
7
8
9

4 0.954 | 0.602 | 0.911 | 0.575 0.002 0.991 0.005 0.966 0.025
10 2 1.000 | 0.301 | 1.000 | 0.301 0.001 0.992 0.004 0.970 0.022
11 3 1.041 | 0.477 | 1.084 | 0.497 0.002 0.994 0.003 0.974 0.020
12 1 1.079 | 0.000 | 1.165 | 0.000 0.001 0.995 0.003 0.976 0.018
13 5 1.114 | 0.699 | 1.241 | 0.779 0.003 0.997 0.002 0.978 0.019
14 1 1.146 | 0.000 | 1.314 | 0.000 0.001 0.998 0.002 0.980 0.017
20 1 1.301 | 0.000 | 1.693 | 0.000 0.001 0.998 0.001 0.981 0.017
21 1 1.322 | 0.000 | 1.748 | 0.000 0.001 0.999 0.001 0.982 0.017
24 2 1.380 | 0.301 | 1.905 | 0.415 0.001 1.000 0.001 0.983
170 | 1821 | 14.94 | 16.57 | 1536 | 9.21 Max D 0.040

Here ‘n’ is substituted with the value 2.23 and ‘c’ is calculated as 0.68 using the equation,
while ‘p’ is assumed to be 20. By replacing the values of ‘n” and ‘c’ in the above table
difference is calculated. Here the D is minimum and hence the Lotka’s law is confirmed to
the present data set. From Table-4 it is clear that the maximum absolute difference value Dy«
which represents the maximum deviation is identified as 0.040. The table value or critical
value of D in K-S test at 0.05 and 0.01 levels are 0.0318 and 0.0381 respectively, while the
calculated value of D is 0.040, which means the calculated value of D fall within the critical

value of D. Therefore the author productivity of the present data set confirms Lotka’s law.

7.5. Organization wise distribution of Review of Palaeobotany and Palynology

There were around 819 organizations or institutions worldwide involved in Review of
Palaeobotany and Palynology publications sharing 903 publications during 2003-2012. Of
the total of 819 organizations, 493 (23.51%) were single organizational publications and the
remaining 326 (76.49 %) were inter-organizatonal collaborated publications. The
performance of the top ten most productive organizations was examined and is presented in
Table-5 and in Figure-2. The Chinese Academy of Science, China was the top most in the list
with 73 papers (8.08 %) followed by University Utrecht, The Netherlands with 31 papers
(3.43%), third place occupied by University Kansas, USA with 28 papers (2.65%) and rest

are shown in the table.

Table 5: Organization-wise contribution of Review of Palaeobotany and Palynology

Organizations (Country) No. of Publications | Percentage




Chinese Academy of Science (China) 73 8.10
University Utrecht (The Netherlands) 31 3.43
University Kansas (USA) 28 3.10
University of Miinster (Germany) 24 2.65
Swedish Museum Natural History (Sweden) 23 2.54
Centre National de la Recherche Scientifique (CNRS) (France) 21 2.32
Consejo Nacl Invest Cient & Tecn (Argentina) 21 2.32
Natural History Museum (UK) 20 2.32
Russian Academy of Sciences (Russia) 20 2.21
University Amsterdam (The Netherlands) 20 2.21

VOSviewer is primarily intended to be used for analyzing bibliometric networks. The
program can for instance be used to create maps of publications, authors, or journals based on
a co-citation network or to create maps of keywords based on a co-occurrence network.

VOSviewer (version 1.5.4) (http://www.vosviewer.com/), a freely available computer

program is used for constructing distance-based maps based on co-occurrence data.

VOSviewer has been written in the Java programming language and runs on most hardware

: [15]
and operating system platforms (Van Eck and Waltman, 2010) " .
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Figure 2: Label view of VOSviewer of bibliographic coupling of organizations by Review of Palaeobotany
and Palynology

For the year 2003 to 2012, 903 publications of Palacobotany and Palynology literature from

the journal Review of Palaeobotany and Palynology derived from Web of Science ™. The out



file is called from VOSviewer to map the bibliographic coupling of organizations (Figure-2).
With the fractional counting method more than 5 authors documents selected. Of the 818
organizations, 101 items meet the threshold. For each of the 101 organizations, the number of
bibliographic coupling links will be calculated. The organizations with the largest number of
links i.e. 101 items are connected in 10 clusters with different colors. In the label view, 101
items are indicated both by their label and by a circle. For each item, the font size of the
item’s label and the size of the item’s circle depend on the weight of the item. If items have
been assigned to clusters, the color of the circle of an item can be determined by the cluster to
which the item belongs. It clearly depicts the most prolific organizations Chinese Academy of
Science, China, University Utrecht, The Netherlands, University Kansas and others

respectively with different colors.
7.6. Country wise distribution of Review of Palaeobotany and Palynology

Table 6: Geographical distribution of contributions Review of Palaeobotany and Palynology

Country Records % Norway 12 0.83
UK 174 12.03 India 10 0.69
USA 156 10.79 Portugal 10 0.69
Germany 128 8.85 Iran 9 0.62
France 123 8.51 New Zealand 9 0.62
Ei?rr;;es R 12 | 775 Estonia 8 0.55

Japan 8 0.55
Netherlands 71 491 Finland 7 0.48
Sweden 62 4.29 Romania 7 0.48
Arg.entina 52 3.60 South Korea 7 0.48
zpanil 48 3.32 Bulgaria 6 0.41
Rz;flbli . 46 3.18 Hungary 6 0.41
Canada 43 | 297 Iceland 6 0.41
Australia 41 2.84 Ireland 6 0.41
Belgium 29 | 201 Chile 4 0.28
Russia 29 2.01 Egypt 4 0.28
Poland 25 173 Morocco 4 0.28
Italy 23 159 Bolivia 3 0.21
Brazil 20 1.38 Colombia 3 0.21
Austria 19 1.31 Pakistan 3 0.21
Switzerland 18 1.24 Turkey 3 0.21
Unknown 18 124 Indonesia 2 0.14
South Africa 17 1.18 Isracl 2 0.14
Denmark 16 111 Jordan 2 0.14
Mexico 14 0.97 Malaysia 2 0.14

Rep of Georgia 2 0.14




Slovakia 2 0.14 Panama 1 0.07
Armenia 1 0.07 Peru 1 0.07
Croatia 1 0.07 Saudi Arabia 1 0.07
Ecuador 1 0.07 Tanzania 1 0.07
Gabon 1 0.07 Tunisia 1 0.07
Greece 1 0.07 Uganda 1 0.07
Kenya 1 0.07 Uruguay 1 0.07
Libya 1 0.07 Total 1446 100.00
Oman 1 0.07

Country-wise analysis reveals that among sixty five countries which contributed papers in
Review of Palaeobotany and Palynology with 1821 authors for the study period in the Table-6
U.K. stands first with 174 (12.03%) papers, and the second position by USA with 156
(10.79%) papers, followed Germany with third position with 128 papers (8.85%) and fourth
position by France 123 (8.51%) and the rest are depicted in the table.

The role of funding agencies was also assessed as this may significantly affect the course and
discipline of research. 501 funding agencies played vital roll in the study period. 89% of
funding agencies are from developed countries. The first ten places were occupied by China,
USA, Germany, and Czech Republic respectively. It is clearly depicts that most developed
countries are in major lead in contribution of Palaebotany and Palynology literatures which is
agreement with our hypothesis “Research productivity will be comparatively higher in

developed countries”.

It is interesting note that India occupies 23 place in Palaebotany and Palynology literature.
This difference may probably be due to lack of better infrastructure, laboratory and library
facilities and less funding in our country for research activities in the discipline. The
Department of Science and Technology, Government of India, New Delhi was the only

funding agency for our country in the study period.

8. HIGHLY CITED PAPERS OF REVIEW OF PALAEOBOTANY AND PALYNOLOGY

The characteristics of highly cited papers are list in the Table-7 among the papers related to
Review of Palaeobotany and Palynology research during 2003-2012. Citations received by
the 10 top cited papers accumulated to 978 of all citations. Of the 10 papers, 1 have single
author while the others have more than one author. The top cited paper was “Glossary of

pollen and spore terminology” authored by Punt, W. et al., from The Netherlands and



published in 2007. In this paper, pollen and spore terminology was presented to the

international palynological community and widely accepted as reference guide for

palynologists to assist in the preparation of accurate and consistent descriptions of their

material.

Table 7: Highly Cited Papers of Review of Palaeobotany and Palynology

S. No.

Title/Source

Times
cited

Glossary of pollen and spore terminology. By: Punt, W.; Hoen, P. P.; Blackmore, S.; et
al. Volume: 143 (1-2): 1-81, JAN 2007

343

Atlas of modern organic-walled dinoflagellate cyst distribution. By: Marret, F;
Zonneveld, KAF. Volume: 125 (1-2): 1-200, JUN 2003

226

Holocene vegetation and climate history at Hurleg Lake in the Qaidam Basin,
northwest China By: Zhao, Yan; Yu, Zicheng; Chen, Fahu; et al. Volume: 145 (3-4):
275-288, JUL 2007

61

Dinocyst distribution in surface sediments from the northeastern Pacific margin (40-60
degrees N) in relation to hydrographic conditions, productivity and upwelling. By:
Radi, T; de Vernal, A. Conference: Workshop on Middle Latitude Dinoflagellates and
Their Cysts Location: NOVA SCOTIA, CANADA Date: APR 29-MAY 02, 2002,
Volume: 128 (1-2): 169-193, JAN 2004

54

Expected trends and surprises in the Lateglacial and Holocene vegetation history of the
Iberian Peninsula and Balearic Islands. By: Carrion, Jose S.; Fernandez, Santiago;
Gonzalez-Samperiz, Penelope; et al. Volume: 162 (3): 458-475, OCT 2010

53

Devonian-Early Carboniferous miospore biostratigraphy of the Amazon Basin,
Northern Brazil. By: Melo, JHG; Loboziak, S. Volume: 124 (3-4): 131-202, MAY
2003

51

Pollen-vegetation relationships in non-arboreal moorland taxa. By: Bunting, MJ.
Volume:125 ( 3-4): 285-298, JUL 2003

50

The influence of refugial population on Lateglacial and early Holocene vegetational
changes in Romania. By: Feurdean, Angelica; Wohlfarth, Barbara; Bjorkman, Leif; et
al. Volume: 145 (3-4): 305-320, JUL 2007

48

Quantitative relationships between modem pollen rain and climate in the Tibetan
Plateau. By: Shen, Caiming; Liu, Kam-biu; Tang, Lingyu; et al. Volume: 140 (1-2): 61-
77, JUN 2006

48

10

A key to morphogenera used for Mesozoic conifer-like woods. By: Philippe, Marc;
Bamford, Marion K. Conference: 73rd Annual Meeting of the Palaontologische-
Gesellschaft Location: Mainz, GERMANY Date: SEP 29-OCT 03, 2003. Sponsor(s):
Palaontolog Gesell. Volume: 148 (2-4): 184-207, JAN 2008

44

9. KEYWORD TOMOGRAPHY

Table 8: Keyword analysis for Review of Palaeobotany and Palynology

Keyword Total %o Cretaceous 72 1.47
Pollen 225 4.59 Palacoclimate 72 1.47
Fossil wood 143 2.91 Holocene 68 1.39
In situ spores 104 2.12 China 58 1.18
Palynology 94 1.92 Biostratigraphy 54 1.10
Vegetation 89 1.81 Miocene 53 1.08




Permian 53 1.08 Pennsylvanian 26 0.53
Dinoflagellate cysts 52 1.06 Argentina 24 0.49
Palaeoecology 47 0.96 Taxonomy 23 0.47
Ultrastructure 42 0.86 Antarctica 20 0.41
Carboniferous 42 0.86 Oligocene 20 0.41
Triassic 33 0.67 Early Cretaceous 20 0.41
Acritarchs 26 0.53 Taphonomy 20 0.41

The paleobotany and palynology research trends can be obtained by analyzing the author
keywords appended to the research papers for the study periods. Keywords are one of the best
bibliometric indicators to understand the content of the papers and to find out the growth of
the subject field. In the journal Review of Palaeobotany and Palynology for the study period
the authors have provided 4906 keywords. The high frequency keywords will enable us to
understand the various aspects of the subjects. High frequency keywords were Pollen (225,
4.59%), Fossil wood (143, 2.91%), In situ spores (104, 2.12%), Palynology (94, 1.92%).

Table-8 shows list of 25 keywords which have appeared more than 20 times.
10. FINDINGS AND CONCLUSION

The total numbers of papers published in Review of Palaeobotany and Palynology was 903
for the study period 2003-2012. During the study period highest numbers of papers published
have appeared in 2009 (133 papers). A total of 903 publication including 6 document types
were published for the study period. Articles were the dominant document type (84.83%) and
among them joint-authored publications were the more dominant. The present work had
taken up a detailed analysis of Review of Palaeobotany and Palynology literature over a ten
year period (2003-2012). A word of caution here is that the present work is only on the
numbers, and do not in any way reflect the growth or decline in the standard of publications.
The authors accept the limitation of the work: The first fact is that our work need not
necessarily be reflective of the current trend in the robust field of Palaebotany and
Palynology as the entire scope is restricted to only one journal. Yet the work provides a
reasonable glimpse of the works in the field of Palaebotany and Palynology, using a reputed
journal indicating the direction in which the field is trending. An evident comparison with
other journals with higher impact factors may be unavoidable, but the clear fact is that most
of those would be focusing on broader themes, but the protagonist in this case is a journal
with a specific theme. It will be interesting to replicate this work in a few years from now to

observe the changes in the publication patterns of this journal.
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