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Mode of Formation of Ornithology: A Linguistic Analysis

Sri Debabrata Maity
Librarictrr, Khejuri College, Buruttrlu, Khe.iuri. West Beng,al-721"131

E mu i l : m u i t.vde b u h ru t u 6h-.1gma i L co m

Abstract:
Ornithology is one of the important branches of modern-day biology and

deals rvith the nrethodologies and aspects related to the study ofbirds. Same

as other fields ol knowledge, it is also necessary for LIS professionals to

knorv about the mode of grorvth of ornithology, its position in the universe of
subjects, and its disciplinary nature. A total nunrber of 2699 keywords extracted

fiom the titles, abstracts, and objects' captions of 50 top-cited articles from

the domain olOrnithology have been linguistically analyzed fbrthis purpose.

A total number of 938 subject-specific root words have been obtained from
the analysis and also fbund that they are borrorved lionr 88 diff'erent subjects.

Considering the existing theories of mode ol lormation of subjects in LIS fietd
and viewing thc rcsults ol the data analysis tables, it is interpreted that

ornithologv is multidisciplinary in nature and its mode of fbtmation is distillation
of Kind-2,

Ke.y w o r ds : O rn i t h o l o gv ; Orn i t h o l o gv-- m o tl e o-/ lb r m c t i o n ; O nt i t h o l o xy -

lingtristic' unalt'-sis, ATodes of forntatiott o/ subjects; ilbdes of -formation
of subjects-linguistic trnolysis; Object onall'sis, L[ultidisciplinary field
l. Introduction :

Knorviedge organization (KO) processis necessary in any library or
clocumentation ccrrter like institutions to serve the knorvledge seeker rightly.
This process rvorks as base fbr srnooth nrnning of any library. Main objective
of developing any KO svstem is to build the bridge betrveen what people

want and rvhat the Iibrary has. Classitiing docunrent according to its subject
conlent is necessary in KO process. Clirssiflcrs use DDC, l-C, or UDC like
slrbject classification schemes to execLlte the purpose. For developing
classification scherne. classificationists nrust ha'"'e knor.vledge about "thc- rnode

of tbrnration .rncl tlrc structLlre of the sub.iects in the univcrse of sl.rbjects end

oftheisolateicleasintlre universeof isolateideas"(Ranganathan, I967,p.35I).
When a subject is analyzed, it results into a set of components. Varietl,' of
relatior-rs can be drar.vn bellveen any t\!o components of a sub.ject. Mode of
fbrn'ration ola subiect is iclentiflcd bv rvhat t1'pe ol'relationship its componenls
have (Kunrar. lt)88. p.202.1.'lhere arc sc\cral nrodes of tormation of sutr-iects
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in LIS classiflcation theory, but they are not interpreted linguistically. ln the

present study an attempt has made to identify mode of formation of omithology

llrrough Iingtristic analysis.

2. Literature Review :

The credit of starting the concept of nrode of formation of subjects goes

to S R Rangartathan, as in 1950 he pointed out that "subjects in the universe

of knolvledge can be formed by means of four modes of formation; these are

loose assemblage. lamination. dissection and denudation" (Kun.rar, 1988, p.

202). Neelameghan (1973)rvorked onflssion, distillation, clustering modes of
formation of primary basic subjects; agglomeraie basic subject; and the

anangement ol basic subjects. Gopinath and Seetharama (1979) discussed

about seven modes of formation of subjects, rvhich are loose assemblage,

lamination, fission, fusion, distiltation, agglomeration, and cluster. McGarry

introduced procreation, and annexatiolr modes of formation of subjects in

l993.Satija. N{adalli and Dutta (2014) introduced analogical mode, and

instrumental-based subject formation mode.

All the rnodes of subject formation mentioned above are not established

via linguistic analysis. Secondly nowhere in the said literature ornithology is

drarvn as exalrple of a particular mode of tbrmation of subject. Present

stud)' attempts to bridge the gaps.

3. Objectives of the Study :

The chief objectives of the present stud) are:

I To observe the semantic classification of the compound words used

in omithology;

g To knorv about the structure (i.e., the subject combination pattern

and the subject occurrence pattern) of the compound r,vords used in

omithology;

a To see the nature of the root r.vords used in the focal terms of
onrithology;

*l To fird out the core root r.vords used in ornithology;

I To identify the disciplines/subjects fionl r'vhich root rvords are

borrorved to ornithology ;

s Tb tlnd out the core drsciplines involved in the groi.vth of ornithology;

a To iclentiii ttre tnode of lbrnration and disciplinar)' Ilature of
ornitlterlogl'.

{. Methodologv :

'I'he ntctltodology used in thc stucly rvas borrorved fiom the attthor's tr'vo

previous sorks 1N,lait1 & Ilutta.2022: Maity & DLrtta.202l).Irifty top-cited
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original research articles (i.e.,except review afticle, report' commentary and

ercl; in the field of ornithology were taken from web of Science database

to torm the sample size of the study' During the database searching the term

ornithology was used as search term and the time span was fixes as 1980-

2014. Articte must had at least one object (mayinclude any of the one non-

textual elemetrt like table, diagram, figure, chart, photograph' map' and etc')

withpropercaptionrvasconsideredassample'Titles'abstracts'andobjects'
captions of the sampled articles were analyzed to cull out keyr,vords and irr

toial 2699 keyr.vords rvere obtained' Acrotrymsused in the keyrvords r'vere

expanded (e.g., Coordinatecl tJniversal Time for UTC) Cornmon words

(including unJ, of, for, in and etc ) were also removed tiom the keyrvords to

obtainfbc;l terms/rvor<1s. For example, from the keyw'ord "scientific intbrmation

on birds," three local rvords rvere obtained-scientific, intbrrnation. and birds.

Focal words of the keyrvords rvere listed with its frequency and they were

analyzed lufther to obiain root words.Vierving the number of root rvord and

othermorpherneassociatedrvitheachfbcalrvord,natureofthelbcal
wordswere identilied-simpte, complex, or compound' With the help of some

teftiary sources of information, subject-specilic meaning of each root word

was iientified and they were distributecl under the subjectto rvhich their

nreaning nratch contextuallY.

Asrootwordsofanexocentricconrpoundwordcannotret.lectingeneral
the srlbject'speciflc contextual meaning lor rvhich the compound rvord is

used, so each of the exocentric compound rvords is treated as single root

word and kept in the root word tist in place of the root r'vords by which the

exocentric compound words are fbrmed. As example. the exocentric compound

word ,,take-ofl; has subject-specilic meaning related to the subject aeronaulics,

but the root rvorcis "take," ancl "off' cannot reflect it even with srnall percentage;

so "take-otll'was counted as root word. Here in total 1836 root rvords were

obtained.The contextual meaning of a root rvord may match to more thall olle

subject'butelrrphasisrvasgivetltothatsulrjectonly.rvhichisotdbyorigin.

5. Analysis and InterPretation :

5.1 Semantic Classification of Compound Words I

TotalnttmberstlfcompoundrvorclsarepresentedinTablel.Tlrough
compounr.l words are scmanticalll' divided itito four common types in lingLristics.

but irere no appositional cot-npound rvord is tbLrnd. Endocentric type occurs

in large nurr.,bct: i.vith 78.79% oltiecluency': rvhereas. exocentric rvith l:1.28%l

copr.rlative,'vith 5.919/0.



Sl. No. Semantic Type FrequencY Percentage

I Endocentric t82 78.79

2 Exocentric 'J
t4.28

3 Copulative 16 6.93

'lotal 231 100.00

Nlode of F'ormatton of Ornithology A Linguistic Anallsis

Tatrle 1 : Semantic Classification of Compound Words

5.2 Structure of ComPound Words :

Tounderstandthestructuresofthecompoundwords,subjectcombination

in the ComPound Words

pattern and subject occurrence pattern in the compound words have been

analyzed in Tabte 2 and Table3' Here only endocentric and coPulative-c"*p:::1

*o.dr, figuring a total of t98 are analyzed tbr the purpose' Exoce.ntrtc

compound words are omimed because the root words of any individual

exocentric compound 'uo'J 
tunnot reflect the subject-specifi: t:nt"T'1ul

meaning for rvhich the compound word is used' From the study though 64

;;;;r ;; subject combinatior.r pattern have been,found but onlv top fifteen

pJLn, "." 
demonstrated i" i'Uf 

" 
2'These top fifteen patterns couer 67 '68ok

It- totut compound rvords; rvhereas remaining 32'32% compound rvords are

lormed by 49 distinct subject combination patterns'

FromTable3itisloundthatrootrvordsfromS4distinctsubjectcategortes
(inclucling the common ,oot "otd 

and not tbund cases) occur 408 times in

totalto fbmt 198 endocentric ancl coprrlative compound rvords'The time of

occurrence tbr common root word ii of "zlw; rvhereas '7 '35o/a for zoology;

.1.90% lbr general Uiorogy; 2'94 fbr physicat geography; 2'70 for general

phlsics: and so on.

Table 2 : Top Fifteen Subject Combination Patterns

sl.
No.

Subject Combination Pattern FrequencY Percentage

72 -ro.Jo
I C,on.,rnon Root Wor{-r!lo11mg-Sg1}pg!

2 /oologv- Commoll Root Word 9 ;1.54

J Common Root Wq4L!gg!eg)--- 8 4.04

.t Common Root Word-Agricdlt{g 5 252

r
6

( ornnron Root Word-Pll\ slcJl { icogrrpll\

General Phvsics-Conlqlg! B9!!l'\ gl!---
5 2.52

5 252

1 Soc i ol o gv-C--omn.ron R.oot Worcl 5 252

8 (lenera l B i o l o gy:egll111gn R99!-i\,!lrc!
.1 2.42

9 (lonrtlon Root \\'ord-Acrollalltlcs 3 152
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t0 Common Root Word-General Physics J 52

ll Common Root Word-Genetics J .52

t2 Cornmon Root Word-Geometry 3 .52

) fnmmon R oot Word-l .inorrist J "52

4 Ecolosv-Common Root Word J .52

5 General Rioloov-General Riologv 3 .52

6 Others (:49) 0t 3232

Total Subiect Combination Pattern : 64 198 100.00

Table J : Subject Occurrence Pattern in the Compound Words

sl.
No

Subiects Times of Occurrence Percentage

I Common Root \Vord 250 61.27

2 Zoolosv 30 7.35

3 General Rioloqv n 4.q)

4 Phvsical Geosra t2 2.94

5 General Physics ll 2.70

6 Agricrr ltr rre 8 .96

7 General Chemistry 7 72

8 Anatomy 6 .47

9 Genetics 6 .47

l0 Not Found 6 .47

Sociologv 5 al

2 risfic 4 0.98

J Aeronautics J 0.73

4 Biochemistry J 0.73

5 Botanv -l 0.73

l6 Ecoloqv J 0.73

17 Geographl' 0.73

l8 Ceometry 0.73

t9 Orqanic Clhemistry 0.73

n Archaeolosv 2 0.49

2l Astrononrv 2 0.49

2 Computcr Science 2 0.49

t) Forestry 2 0.19

24 History 2 0..i9

182

ll

l



Nlode of Formation of Ornrthologyr .A Linguistic Analysis

5 lvlathematics 2 0.49

% Ornitholoey 2 0.49

n Art 025

b Cookery 0.25

T) Ethnography 0.25

30 General Science 0.25

3l Huntins 0.25

32 Medici 0.25

JJ Music 0.25

?1 Pathology 0.25

Total = 34 408 100.00

5.3 Nature of Root Words :

As mentioned earlier in the methodology section that 1836 root words

were fbund during root word analysis. Here all the root words are broadly

divided into tlvo categories-subject-specific root word (938), and common

root rvord (898). ln the focal terms of ornithology, it is found that 5 I .09% root

word is taken from dilferent disciplines or subjects; rvhereas there is also

48.91% common root lvord exists.

;: 
",:l!1.:.i, 

:.1n.1 rtra rr.nI 'u:h.i
i:1 n'l'jii

i:rttrrnrc:t *rr:l ,

i.'r511';l

Figure 1. Broad division of root rvords ol tbcal terms used in ornithologi'

5.{ Core Root Wortls :

It is aheady mentioned above that there are 938 subject-specific root

words (SRWs), ancl E98 common root rvords (CRWs) figuring a number of
1835 root rvr.irds in total. Norv considering the liequency oloccurrence, both

top fifieen SRWs ancl CRWs are listed in fablc 4. Ihese root rvords ma)' be

corrsidered as col'e root words uscd in ornithologl,.

I

I

I

I
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Table .l

Top Fifteen Core SRWs and Core CRWs Used in Ornithology

Tabte i shorvs distribution olSRWs in difl'erent subiects lionr rvhich they

are borrowed to ornithology. Impoftant to mention here that the terms
"discipline." and "subject" have been used in this paper inthe same sense.

Figure 2 graphically represents the same data of subject-wise fi'ecluenc;-

distribution olSRWs as presented in Tabie S.From the table it is fbund that
root rvords are borrorved lionr 88 different disciplines including ornithologl'
and not fbund cases. With care to the concept ol"core journals" given b_v S.

C" Bradlbrcl in 193,1. depending on thc lrecluency olscattering olSRWs, all
the subject fields tbr.rnd in the study'can be -qrouped irrto three that is. core
subject trelds. allied sub.lect fields. and alien subject fields. Therugh it is a little
harder here to drarv a clear boundary betr'veen core and allied. arrd allied ancl

alien sub.jects" but it is inrportant to nreution that76.55o/o of total SRWs has

source olorigin only in l5 subject fields; whereas only 23.-15% SRWs are

distributed in 7-l subjcct llelds including not tbLrnd categol). An amount ol'
42.15oh ol rotal SRWs is borrowecl frorn zoology. tbllorving .1.69%n fionr
general biologv. 1.8.i9lo fiorn ph-""sical geographl'. 3.51% lionr anatorliy. 1..1 196

SI.

No.
Core SRWs Frequency of

Occurrence
Core CRWs Frequency of

Occurrence

I Bird 164 Logos t28

2 Species n2 Populus 58

J Omis 84 Model 44

4 Mean 42 Field 43

5 Breed 40 Land 42

6 Bio 34 Misrate 36

1 Avis J/ Nature )+

8 Eee 29 Forage )/-

9 Radar 25 Data ll
l0 Historv 25 Dense 3t

Culture L) Size 29

2 Corn 22 Type 29

3 Fish 2l Behave 27

4 WiId 2l 'finre 27

5 Grass 2A Specimen 24

5.5 Root rrlbrd Distribution in Different Discipline
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fronr mathematics, 2.99Yo from botany, and so on' Almost 6l% SRWs are

borrorved from these six disciplines" So it can be easily said that these six

disciplines are among the core disciplines responsible for the grorvth of

omithology.

It is also found from the table that onty 0.85% of SRWs have their origin

within the omithology itsetf and the meaning of same amount of root wordsare

not available in any general or subject-speciflc dictionaries as available to

authorl. The root words with not found cases may be associated r.vith new

born technical or subject-specific terms (lvlaity & Dutta, 2021)'

From the existing literature it is found that there are two types ofdistillation

mode olsubject formation in LIS field, which are distillation of Kind-1, and

distillation of Kind-2. When theories, ideas, practicing tools distilled out from

diverse basic subjects to form new primary basic subject, it is known as

distiilation of Kind-l (Neelameghan, 1973). Distillation of Kind-2 happens

when idea(s) distilled out from the "subjects going rvith a particular basic

subject only . . ." (p. 168) to form new basic subject. Research methodology,

management science, conference technique are some of the examples of

distillation ofKind-l; whereas Statistical calculus, library service, operation

research are examples of distillation ofKind-2 (Kumar, 1988)' 'fhough the

SRWs used in omithology are scattered in 88 different subjects, but large

number of SRWs (42.75%) borrowed from only one discipline that is zoology'

There is a huge gap of SRWs distribution between zoology and the 2nd

ranke<1 disciptine-general biologl' (only rvith 4-69%). So it can be easily

interpreted that the mode of forntation of ornithology is distillation of Kind-

2, and it is multidisciptinary in nature"

Table 5

Subject-Wise Distribution of SRWs Used in Ornithology

sl.
No.

Rank
No.

Sutrject Distribution o/o of umulanvr oh of
Cumulafivt

I I Zoology 10t !l r< 401 12.75

2 a General Biolow 14 1.69 445 47.44

_t J Phvsical Geoeraohv -16 3.84 48t 5l.28

4 1 .{natornv 33 3.52 514 54.80

5 Nlatlrenratics t2 3.41 54 58.21

6 6 Botany 2.v) 571 61. t9

7 1 Statistics 25 2.67 5}) 63.86

8 8 Anthropology &

L,thnolo-uy l9 2.0i ottr 65.88

5
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sl.
No,

Rank
No

Subject Distribution oh al Cumulative o/o of
lumulativt

9 I Agriculture l8 .92 636 67.80

l0 9 Ceneral Physics l8 .92 654 69.72

l0 Biochenristrv l6 7l 670 7t.43

t2 ll Genetics l,l .49 6U 72.92

l3 t2 Ceneral Chemistry .39 6n 74.31

t4 li Computer Science &

Related Technolosy ll t.t7 708 75.48

I5 l4 Governrnent. Politics &
flinlnmacw t0 t.07 7r8 76.55

16 Aeronerrtics 8 0.85 726 77.4

t7 l5 Education 8 0.85 734 78.25

t8 ristics 8 0.85 712 79.10

l9 5 Not Found 8 0.85 750 79.96

zfr 5 Om itholosv I 0.85 758 80.81

21 5 Plrysiolosy 8 0.85 76 8r.66

2. lo Arts 7 0.75 773 82.41

23 l6 F.lectron i cs 7 0.75 780 83.16

t6 Hictnru 7 0.15 787 83.90

25 t6 Socioloov 7 0.75 1%, 84.65

,%
7 Environmental Science 6 0.6,1 800 85.29

Z7 7 Geology 6 0.64 805 85.93

23 7 Law 6 064 812 86.57

D 7 'lelecommunications 6 0.64 8r8 81.21

30 8 Commerce 5 0.53 823 87.14

3l 6 Ceneml Science 5 0.53 828 88.n

t: d Journalisnr & Publishine 5 0.53 d-) ) 88.81

l3 8 Nlechanical Engineering 5 0.53 838 89.i4

v l9 Ecrrnomics .l 0.41 u2 89.77

35 l9 F orestry .1 043 84 90. l9

36 t() Cieos.raphv I 0.-13 859 %.62

37 l9 Nledicine 4 0.4.i 85,1 91.0,1

38 l9 l\ Ius ic 1 0.13 858 9t.11

39 t9 Pathologl I 0..11 862 .9190

10 t9 SLrrve-v ine 4 0.-+l 866 92.32

t3

t5

1.5
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SI.
No

Rank
No.

Subject Distribufion o/" ol Cumulative Yo of
lumulativr

4t t9 Thxonomy 4 043 870 92.75

42 n Ecology 0.32 873 93.07

43 n Literature 3 0.32 n6 93.39

4 n Orsanic Chernistrv J 032 879 93.7t

45 20 Philosophv 3 0.32 882 94.03

4 n Printing, Lithography &
Bookbindine 3 0.32 885 9.1.35

47 x Psycholoev J 0.32 888 94.67

48 2t Architecture 2 0.21 890 %.88
49 2t Broadcasting 2 021 8C2 95.10

50 2t Cookery 2 0.21 894' 95.31

5l 2t Huntins 2 0.21 8% 95.52

52 21 Nautical Terms 2 0.21 898 %.74
53 2t Pharmacology 2 0.21 900 95.95
g 2t Phonetics & Phonolosv 2 0.2t %2 96.16

55 2t Sports 2 a.2I W 96.38

56 2t Typography 2 0.21 906 96.59

57 7) Accountancy I 0. %7 96.7A

58 2. Accounting & Book-Keepins I 0.1 I 908 96.80

59 2. Archaeology 0.1 I W 96.91

60 D Astronomy 0.1I 910 97.0t

6l 2 Atomic Phvsics 0 9ll 97.12

62 D. Automotive Ensineerins 0.t 912 97.23

o1 2. Banking & Finance 0.1 913 97.33

$ 2 Caftosraphv 0.1 I 914 97.44

65 2 Civil Engineering 0.1 I 915 97 55

6 2 C--lothine & Fashion 0.1 I 916 97.65

6l 2. Cornmunication &
lnfbrmation I 0.t 917 91.16

68 2 Ecclesiastical Ternrs I 0.1 918 97.87

69 D E thnosraphv I 0.l t 9t9 9'7.9'l

70 , Fishing I 0.1 I ylo 98.08

7t 7) Gcneral Enqineerins 0.1 921 98-l 9

72 )) (ieneral Medicine I 0.tI q22 98.29

!
j

I



r88 Proccedings oI fwo-Day Nationai Seminar on "lCl-Emnableil
User Driven l,ibrary Serriccs Issucs and Challenges"

.ta..r,{1
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]D rl.:1
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ti iic
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!1. Io ol Sab r.l{

Figure 2. Sub.iect-Wise DisrribLrtiorr ol'SRWs Used irr Or.nitholog_v

SI.
No.

Rank
No

Subject Distribution 'h of Cumulative "h of
lumulativ

73 D Human Geosraphy I 0.1 I 92i 98.40

74 D, Inorganic Chemistry I 0.t I 924 98.51

75 2. Jervellery I 0.1 I yx 98.61

76 n Library science &
Bibliosranhv I 0.1 I n6 98_72

77 D, N'larketing 0. 927 98.83

78 2. Meteorology 0. 928 98.93

T 2 N'letallursy 0. 929 y).04

80 D Palaeontoloey 0.1 930 99.1 5

8l D Phenology 0.1I 931 y).25

a 2 Phylogeny 0.1 %2 99.36

83 D Religion 0.t 933 99.17

84 D Space Science 0.1 934 99.57

85 D. Taxidermy I 0.1 935 99.68

86 2. Textile 0.t 936 99.79

87 D Theatre 0.1 I 937 99.89

88 D Veterinary Science I 0.1 I 9i8 100.00

I

I
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6. Major Findings

Follorving are the major findings of the study:

I Compound rvords are semantically divided into three types-Endocentric

rvith 78.79o/o, exocentric r,vith 14.28%, and copulative rvith 6.93%
fiequency of appearance.

l Endocentric and copulative conrpound rvords are formed by 64 types

of subject conrbination patterns. Top three subject combination
pattern are common root rvord-common root word (36.36%), zoology-
common root rvord (4.54%), and conrmon root rvord-zoology (4.04)"

Root words tiom 34 distinct subject categories occur 408 times in
total to form the endocentric and copulative compound words.

o The focal terms used in the domain of ornithology are fbrmed by

51.09% SRWs and 48.91% CRWs.

t Top flfieen core SRWs are bird. species, omis, nrean, breed, bio,
avis. egg, radar, history, culture, corn, flsh, wild, and grass. Top

t'ifteen core CRWs are logos, populous, model. ileld. land. migrate.

nature, forage, data, dense, size. ry"pe, behave. time, and specimen.

o SRWs used in the focal terms of ornithology are distributed in 88

different disciplines by origin"

c The top six core disciplines involved in the growth of omithologv are

zoology, general biology, physical geography, anatomy, mathematics,

and botany.

a lhe mode of fbrmation of ornitirology is distillation of Kind-2 and it
is nrulti.lisciplinary in nature.

7. Conclusion :

From the studl it is clear that ornithology is rnultidisciplinary in nature

and the subjects to which it is interlinkedare not only from biosciences bu1

fiom several distinct fields olknorvledge like pure sciences including physics.

chemistr\, mathematics. statistics: applied sciences including agriculture,
computcr scicnce; geography; social sciences including anthropology &
ethrrology,govelnnrent, politics & diplomacy; arts; and others. It is also notable

thatconrparing individually to the other tields olstLrdy.a field olbiosciences.that
is zoology is the one fiom rvhich most olthe SRWs (42.75%) are borrowed
to onritholosy.'fhese borrorved SRWs are nrainly related to a particular type
of iacet tlrat is" the nar-ne ol species and sub-spccies ol birds and the rest

of the SRWs from distinct disciplines are clustered mainly around the bird
species at the central.So it is clcar here that the lcatures of the tbrmation
olthe sLibject fir:ld ornithologv rrrainly nratch with the f'eatures of distillation
trpc. especiallr distillation of Kirrd-2 t1'pe olnrodcs of lormation of sub.jects.
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Notes :

l. Follorving websites are visited during rool word identification and their
subject-wise distribution;

https :11wrvw.ety monline.com/

https://rvrvw.thefreed ictionary.com/tlictionary.htnr

https ://medical-dictionary.thetieedictionary.com/

https ://en.wikti onary.org/wiki/

https ://r.vwtv.merri am-webster.coml
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