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Abstract 

Various b i b l i m t r i c  methods are used t o  obta in an a l t e rna t i ve  
(quant i ta t i ve )  representat ion o f  Canadian pub l i ca t ion  a c t i v i t y  i n  
geophysics. F i r s t ,  an onl ine technique fo r  data gathering i s  appl ied 
t o  create appropriate sets o f  document records from the 1988 INSPEC 
f i l e  and t o  count selected b ib l iograph ic  charac te r is t i cs  by using 
d i r e c t l y  the  software implemented i n  the  host system. Then, the 
appearance and co-appearance o f  c l a s s i f i c a t i o n  subdivisions (headings) 
i n  the chosen records are u t i l i z e d  t o  describe the  subject  s t ruc tu re  
of Canadian geophysics i n  terms o f  headings and t h e i r  l i nks .  Mu l t i -  
va r i a te  technique i s  appl ied t o  d isp lay  the  resu l t s  i n  the f a n  o f  
two-dimensional inc lus ion  maps. 

INTRODUCTION 

Online b ib l iograph ic  services are p redminant ly  used f o r  r e t r i e v a l  o f  documents 
which are re levant  t o  a problem o r  subject area. I n  bibl icanetr ics they provide 
p o s s i b i l i t i e s  t o  avoid manual gathering o f  data, and more s p e c i f i c a l l y  t o  
group a great number of records according t o  selected address o r  subject 
charac te r is t i cs  L1.21. Addi t ional ly ,  advanced software i n  many host systems 
(STN, DIMDI ,  e tc . )  al lows t o  count elements i n  d i f f e ren t  f ie lds  and t o  l i s t  
them i n  descending order of appearance 131. For fur ther  analysis, chosen 
record f i e l d s  could be downloaded and processed outside o f  the host system. 
Thus, i n  sc ien tmet r i cs ,  comnon appearance o f  selected f i e l d  elements i s  
determined t o  study, f o r  example, the subject s t ruc tu re  of a given spec ia l ty  
i n  terms of frequently appearing top ics  (keywords, c i t a t i ons ,  etc.) and t h e i r  
l i n k s  L4.51. 

DATA 

Bib l iographic databases i n  science and technology s to re  a great  number o f  
document records relevant t o  a given subject area. The INSPEC ( I n foma t i on  
Services f o r  the Physics and Engineering C m u n i t i e s )  f i l e  contains records 
fo r  the worldwide l i t e r a t u r e  on physics (as wel l  as on e l e c t r i c i t y  and 
e lectronics,  and computer science). B i b l i m e t r i c  data are extracted mainly 
from f i e l d s  inc lud ing  i d e n t i f i c a t i o n  b ib l iograph ic  elements (such as T i t l e ,  
Author, Source, Corporate Source, etc.) o r  subject charac te r is t i cs  (Abstract 
Text, C lass i f i ca t ion  Codes, Treatment Codes, Control led and Supplementary 
Terms). For the purpose of t h i s  study the fol lowing f i e l d s  have been selected 
for on l ine  analysis : Corporate Source (CS), Source (SO), C lass i f i ca t i on  (LC), 
and Treatment Codes (TC). 



The f i e l d  "Corporate Source" (CS) i s  f i r s t  use 
docunents t h a t  are authored by Canadian geophy 
h igh ly  productive i ns t i t u t es .  Counting the d i f  
"Source" (SO) has permitted t o  rank geophysics 
number o f  Canadian a r t i c l e s  published i n  them. 

d t o  se lec t  a l l  the records o f  
, s i c i s t s  and then, t o  determine 
'ferent t i t l e s  i n  the  f i e l d  

journals according t o  the 

The CC i n  the INSPEC f i l e  are used t r a d i t i o n a l l y  t o  r e t r i eve  a l l  documents t h a t  
are assigned t o  a given c l a s s i f i c a t i o n  subdivision. CC stand f o r  subject  
headings o r  top ics  which f a l l  i n t o  the  fo l low ing  categories : substances o r  
named objects, and t h e i r  propert ies; phenomena, processes, effects; theories, 
methods, and models; instruments and techniques. Here, the CC fo r  ( o r  headings 
o f )  geophysics which appear i n  Canadian records have been downloaded and then 
arranged according t o  t h e i r  frequency o f  occurrence. (Separately, the comnon 
appearance of p a i n o f  headings has been determined by using an appropriate 
"external"  software). 

Treatment Codes (TC) ind ica te  p a r t i c u l a r  research charac te r is t i cs  of the 
subject  t rea ted  i n  a given docunent ( theore t i ca l ,  applied, p rac t i ca l ,  etc.).  
The d i f f e ren t  TC i n  1988 Canadian geophysics records have been counted and 
used t o  p a r t i t i o n  Canadian papers i n t o  two main subsets : experimental and 
theore t i ca l  ones. 

METHOD 

For the purpose of t h i s  study a l l  1988 INSPEC records conta in ing a truncated 
code from geophysics have been ret r ieved.  504 of them contained a Canadian 
i n s t i t u t e  i n  the CS-field. A l l  the  elements i n  the  f i e l d s  CC, TC, and SO o f  
these 504 records have been separately l i s t e d  i n  descending order o f  occurrence 
by using the  software implemented i n  the host system. 

As i n  co-word analysis the c m o n  occurrence o r  co-occurrence of CC ( i n  the set  
of 504 selected document records) i s  taken t o  express the  subject  l i n k  between 
two headings. More precisely ,  two c l a s s i f i c a t i o n  codes Ci and C. a re  sa id  t o  

J 
co-occur i f  there i s  a t  l eas t  one record containing both Ci and C.. An 

3  
appropriate software has been developed t o  count the  co-appearances of the CC 
and t o  place them as off-diagonal values c . .  i n  a t r i angu la r  mat r i x  C = icij). 

1  3  
(A diagonal element cii o f  C i s  the  absolute frequency o f  appearance of Ci). 

Then, an appropriate measure of s i m i l a r i t y  between the  CC has been selected 
and calculated using the  values from the matr ix  C. Here, preference i s  given 
t o  the  Inc lus ion  index ( I )  from co-word analysis 161 w i t h  I = c../min (cii.c..) 

13 3 3  
as the Ci are elements o f  a (h ie ra rch ica l )  c l a s s i f i c a t i o n  scheme [71. Once 

t h i s  measure has been determined the f i n a l  step consists i n  se lec t ing  a 
technique t o  reveal the l i n k s  between the Ci. Multidimensional scal ing (MDS) 

i s  appl ied t o  d isp lay  closeness of headings through t h e i r  spa t i a l  configurat ion 
w i t h i n  a two dimensional representat ion [El. Since a representat ion of two 
dimensions i s  usua l l y  not  enough t o  accommodate a l l  i n te r re la t ionsh ips .  an 
add i t iona l  information frm hierarch ica l  c lus te r  analysis (HCA) has been 
introduced on the map by drawing curves around the headings t h a t  belong t o  
the same c l us te r  191. Addi t ional ly ,  r e l a t i o n  st rength (based upon the  inc lus ion  
index values) has been shown by connecting h igh ly  co-appearing headings (from 
the lower t o  the  higher frequency o f  appearance) w i t h  corresponding l i n e  type. 

The described method has been appl ied on : 
- the set  of Canadian records i n  geophysics as a whole, - two subsets containing experimental and theore t i ca l  papers, respect ive ly ,  and - three subsets covering the main geophysics subdivisions : s o l i d  Earth geo- 
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physics (SEG), hydrospheric and atmospheric geophysics (HAG), and geophysical 
observations and techniques (GOT). 

RESULTS 

The resu l ts  of using on l ine  b ib l iometr ics,  i.e. o f  counting and ranking (w i t h  
an implemented software i n  the host system) are shown i n  Tables 1-4. A l i s t  of 
geophysics headings o r  topics which occur f requent ly  i n  Canadian docunent 
records i s  given i n  Table 1. I n  Table 2 Canadian geophysics papers are d iv ided 
i n  several groups according t o  the assigned TC. I n  Table 3 are enumerated sane 
productive Canadian i n s t i t u t e s  i n  the  f i e l d  o f  geophysics i n  descending order 
o f  published papers. The d i s t r i b u t i o n  o f  Canadian a r t i c l e s  over journal  t i t l e s  
i s  shown i n  Table 4. 

As mentioned above, s i x  d i f f e r e n t  sets of Canadian records have been fonned and 
analyzed. Figures 1-6 represent inc lus ion  maps which are the r e s u l t  o f  
app l i ca t ion  o f  MDS and HCA on I-matr ices. On Figure 1 i s  shown the  s t ruc tu re  
o f  Canadian geophysics as a whole : frequent ly  appearing headings are grouped 
i n  c lus te rs  and i n te r re l a ted  according t o  the value o f  the inc lus ion  index. 
Experimental and theore t i ca l  l i n k s  between top ics  are revealed by Figures 2 
and 3, respectively. Figures 4-6 describe w i t h  more d e t a i l s  the subject 
s t ructures of the  three main geophysics subfields. A l l  p l o t  symbols are 
explained i n  Table 1. 

DISCUSSION 

Host systems i n  science usua l l y  offer various p o s s i b i l i t i e s  f o r  searching i n  
d i f fe ren t  databases. I n  b ib l iomet r i cs  a great number o f  records could be 
selected and sorted according t o  t h e i r  address and subject charac te r is t i cs  w i t h  
the software implemented i n  the system. Here, an on l ine  method i s  used t o  se lec t  
a l l  Canadian records i n  geophysics from the 1988 INSPEC f i l e .  Then, a sor t ing  
funct ion has been appl ied on t h i s  set  and several l i s t s  of frequently occurr ing 
charac te r is t i cs  (headings, author a f f i l i a t i o n s ,  source journals, etc.) obtained. 
Thus, d i f f e r e n t  aspects o f  Canadian pub l i ca t ion  a c t i v i t y  i n  geophysics have 
been detected and displayed. For example, 32 per cent of a l l  Canadian papers 
i n  geophysics deal e x p l i c i t l y  w i t h  North America (see Table 1 ). It appears 
t h a t  Canadian publ icat ions cover a l l  subfields of geophysics w i t h  large use 
o f  instrumentation and computer technique f o r  measurements as we l l  as fo r  
data acqu is i t ion  and processing. Canadian papers i n  geophysics are mainly 
experimental (50 %), theore t i ca l  (37 I ) ,  and t o  lesser  extent p rac t i ca l  (22 $1. 
The sum does not  add t o  100 1 as many papers are assigned t o  more than one TC 
(see Table 2). Canadian papers are published mainly by i n s t i t u t e s  i n  Ontario 
(43 11, Nova Scotia (16 %), B r i t i s h  Columbia (13 %), and Quebec (11 %). More 
than 40 % of the  papers o r i g i na te  from the  16 i n s t i t u t e s  l i s t e d  ( i n  descending 
order) i n  Table 3. About 80 X o f  the papers are published i n  journals. 238 
journal  a r t i c l e s  ( 5 7  %) are d i s t r i bu ted  over 23 (17 %) t i t l e s  (see Table 4). 
The onl ine l i s t s  of corporate sources and journals have been add i t i ona l l y  
edi ted as they conta in abbreviat ions, spe l l i ng  variants, and errors,  i .e. 
Tables 3 and 4 are not  d i r e c t l y  obtained. Most o f  the  a r t i c l e s  are i n  ' v i s i b l e '  
and high impact journals published i n  Canada, USA, UK, and the  Netherlands. 

Document records i n  the  INSPEC f i l e  are assigned t o  d i f f e r e n t  subdivisions ( o r  
headings) according t o  the  In te rna t iona l  C lass i f i ca t ion  f o r  Physics (ICP) 1101. 
Each record i s  a l located on an average t o  three headings. The co-appearance 
o f  such headings i n  a set  o f  preselected docment records i s  used t o  describe 
closeness o f  top ics  i n  Canadian geophysics publ icat ions.  Thus, a network i s  
created, i.e. an a l t e rna t i ve  topology t o  the c l a s s i f i c a t i o n  cross-references 
(attached by experts) could be introduced. I n  pract ice,  an appropriate software 
i s  used t o  construct  a matr ix  of co-appearance. On the diagonal are placed the 



frequencies o f  appearance o f  the CC i n  a descending order. The s ize  of t h i s  
mat r i x  i s  equal t o  the  nunber of d i f f e ren t  codes occurr ing i n  the selected 
records. With a view t o  a more l e g i b l e  presentation, the i n i t i a l  s ize  i s  
reduced by int roducing a threshold ct (cii > c t ) .  The p rac t i ca l  c r i t e r i a  for 

determining c+ are the amount of information l o s t  and the  number of headings 

(and t h e i r  l i n k s )  t o  be represented. I n  Table 5 are given several values for 
ct and the corresponding percentage of information l o s t  i n  case a l l  Canadian 
publ icat ions i n  geophysics are considered. 

The se lec t ion  of a s i m i l a r i t y  measure i s  a compromise between adequate 
representat ion o f  cen t ra l  (h igh appearance) and per ipheral  topics.  More 
indices could be taken under considerat ion : Jaccard index, Strength index, 
Inc lus ion  index, Proximi ty  index, etc. Here, the Inc lus ion  index has been 
selected as i t  preserves high values even when c . .  i s  low and cii i s  high. 

J J  
Once the  s i m i l a r i t y  measure i s  determined one should se lec t  a technique of 
s t ruc tu re  displaying. The choice depends exclus ively  on the purpose of the  
study and the  f i na l  app l i ca t ion  of resu l ts .  MDS (a  two-dimensional so lu t i on  
from ALSCAL) [I11 has been used t o  v i sua l i ze  the s t ruc tu re  o f  Canadian geo- 
physics. Two-dimensional so lut ions appear t o  be simple and eas i l y  perceived. 
However, two dimensions are, i n  general, not  enough t o  r e f l e c t  adequately a l l  
l i n ks .  I n  such cases, i t  i s  useful t o  inc lude the r e s u l t  of HCA as a 
complementary in format ion about closeness o f  topics. Thus, re la ted  top ics  t ha t  
appear f a r  apart  on the  map could be encircled, i.e. brought together i n  one 
c lus te r .  Here the  c r i t e r i o n  of average l inkage between groups i s  appl ied i n  
the  c l us te r i ng  process. As the choice of a c l us te r i ng  method i m p l i c i t l y  
imposes a s t ruc tu re  on the set  of headings i t  i s  desi rable t o  "val idate"  the 
resu l ts .  

Addi t ional ly ,  r e l a t i o n  st rength between headings (based upon the  inc lus ion  
index values) i s  shown by connecting h igh ly  co-appearing headings (from the 
lower t o  the higher frequency of appearance) w i t h  a corresponding l i n e  type : 
two threshold values f o r  the  inc lus ion  index (0.8 and 0.6) are introduced and 
indicated respec t ive ly  by s o l i d  and dashed l ines .  A good representat ion i s  
achieved if l i n k s  are concentrated mainly between topics w i t h i n  the same 
c lus te r .  

Further improvement o f  the  map could be at ta ined by d isc los ing  the s ize of the 
top ics  according t o  t h e i r  absolute frequency of occurrence. For reasons of map 
l e g i b i l i t y  t h i s  in format ion i s  no t  shown on the maps. 

INTERPRETATION OF THE INCLUSION MAPS 

Prel iminary i n t e rp re ta t i on  (wi thout  expert pa r t i c i pa t i on )  o f  the  maps involves 
label  se lec t ion  f o r  the c lusters,  as we l l  as a descr ip t ion  of some (cornon) 
features re la ted  t o  the  formal s t ruc tu re  o f  headings. Thus, the map of Canadian 
geophysics ( ~ i g u r e  1) includes - two SEG c lus te rs  : "Structure studies o f  c rus t  i n  North America and 

Geochronology" (1,3,7,8,14,17,24,25,26), and "Hydrology and other  SEG 
top ics"  (20,29,30); - two c lus te rs  covering hysics o f  the ocean, namely "Dynamics of the upper 
ocean" (11,12,15,21,237 and 'Coastal processes" (5,31,36); 

- two GOT c lus te rs  : "Camputer technique and Oceanographic measurement" 
(4,6,34) as we l l  as " Inst runentat ion and Geometrical observation" (2,13,19); - three meteorology c lus te rs  : "Winds and t h e i r  ef fects"  (9,35), "Weather 
analys is"  (10,16,28), and "Atmospheric studies" (22,27). 

By se lec t ing  records w i t h  the same treatment code a network w i t h  a given 
research charac te r is t i c  has been created. Thus, experimental and theore t i ca l  
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networks (see Figure 2 and 3)  reveal s l i g h t l y  d i f f e r e n t  structures. The 
experimental map i s  characterized by a s p l i t t i n g  o f  the main SEG c lus te r  and 
a combination o f  the  two GOT c lus te rs  (see Figure 2). Clusters l i k e  "Weather 
analysis" and "Atmospheric studies" as wel l  as "Seismology" (and "Explosion 
seismology" i n  pa r t i cu l a r )  appear only on the theore t i ca l  map (Figure 3). Thus, 
some o f  the l i n k s  i n  such c lus te rs  could be labeled as purely  experimental 
(3-24, 22-27, etc.) o r  as theore t i ca l  ones (11-12, 9-35, etc.). 

A de ta i led  map o f  geophysics subf ie ld could be created by se lec t ing  only 
records w i t h  a truncated code from a given subdivision. Thus, three pa r t i cu l a r  
maps of the  main geophysics subf ie lds (SEG, HAG, GOT) have been obtained (see 
Figures 4-61. The map on Figure 4 shows the s p l i t t i n g  of the main SEG c lus te r  
from Figure 1 and the  emergence of a smaller c l us te r  "Explosion seismology". 
This process could be discerned on the maps o f  HAG and GOT as wel l .  Thus, on 
Figure 5 a new c lus te r  "Water resources and limnology" has appeared and a 
greater one ("Weather analys is")  d is integrated.  The GOT-map includes, f o r  
example, two new c lus te rs  re la ted  t o  measurements of "Water i n  the atmsphere" 
and "Paleomagnetism", and one which could be labeled as "Studies of thermohaline 
s t ruc tu re"  (see Figure 6). 

CONCLUSION 

This study i s  based on on l ine  b ib l iomet r i cs  and a more sophist icated co- 
occurrence method. It has been designed t o  show some capaci t ies of such 
combined approach, namely t o  describe "quick ly"  pub l i ca t ion  a c t i v i t y  of 
Canadian geophysicists and mainly the  subject  s t ruc tu re  o f  the  papers i n  terms 
of headings o r  c l a s s i f i c a t i o n  subdivisions and t h e i r  l i n ks .  These resu l ts  
could he1 information sc i en t i s t s  ( o r  people w i t h  no o r  l i t t l e  substantive 
knowledge7 t o  se lec t  appropriate t i t l e s  f o r  journal  co l lec t ions  as we l l  as 
t o  improve c l a s s i f i c a t i o n  schemes by int roducing 'ob jec t i ve '  cross-references. 
L i s t s  of ranked headings, i n s t i t u t e s  o r  journals could be used fo r  c rea t ing  
indices t o  meet the needs o f  an a l t e rna t i ve  view i n  such areas as science 
po l i c y  and evaluation. 

The s t ruc tu re  representat ion i s  based on a co-occurrence model which i s  
introduced here outside of a conceptual framework [121, and wi thout  a special 
analysis o f  the "indexer ef fect"  and sane o f  the technical  l im i t a t i ons  i131. 
I n  t h i s  sense, the  obtained resu l ts  should be considered c r i t i c a l l y  and taken 
as prel iminary. Furthermore, they should be used i n  conjunction w i t h  expert 
judgements and other co-occurrence methods (co-c i ta t ion  and co-word analyses) 
[141. 
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U n i v e r s i t y  o f  Leiden (1989), 307-337. 
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Table 1 : Topics (headings) o f  1988 Canadian Geophysics arranged according 
t o  t h e i r  occurrence 

Heading 

North America 
Instrumentation and techniques 
Structure of c rus t  and upper mantle 
Cmputer techniques 
A t l a n t i c  Ocean 
Oceanographic and hydrographic measurement 
Geochronology 
Geophysical aspects o f  geology 
Winds and t h e i r  e f f ec t s  
Water i n  the atmosphere 
Dynamics o f  the  upper ocean 
Coastal and estuarine oceanography 
Geophysics instruments and equipment 
Large is lands 
Surface waves, t ides ,  and sea l eve l  
Weather analysis and pred ic t ion  
Physics of p la te  tectonics 
Explosion seismology 
Topography : geometrical observations 
Other top ics  i n  s o l i d  Earth geophysics 
Thermohaline s t ruc tu re  and c i r c u l a t i o n  
Atmosphere 
Regional seas 
Composition of Earth 's  i n t e r i o r  
Paleomagneti sm 
Plate Tectonics 
A i r  q u a l i t y  and a i r  p o l l u t i o n  
Climatology 
Erosion and sedimentation 
Rivers, runoff, and streamflows 
Beach, coastal and she l f  processes 
Sea i c e  
Underwater sound 
Data acqu is i t ion  and storage 
Boundary l aye r  s t ruc tu re  and processes 
Tu rb id i t y  currents : sedimentation 
Earth 's  e l e c t r i c i t y  
Water q u a l i t y  and water resources 
Water 
General c i r c u l a t i o n  
Glaciers 
Heat flow; geothermy 
A rc t i c  Ocean 
Limnology 
Physical propert ies o f  seawater 
Radar systems and equipment 
In te rac t ions  between e x t e r i o r  sources and 
i n t e r i o r  propert ies 
Euraoe 

- - - . .. . - 
Cloud physics 
Chemical composition and in te rac t ions  
Surface and body waves 

Frequency of 
occurrence 



'lot 
Symbol 

54 
55 
56 
57 
58 
59 
60 

Heading 

Seismology 
Ocean bottom processes 
Groundwater 
Meteorology 
Photogrammetry 
Harmonics of gravity potential f ie ld  
Physics of the oceans 

Frequence of 
occurrence 

11 
10 
10 

9 
9 
9 
9 
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Table 2 : C l a s s i f i c a t i o n  of Canadian geophysics papers according t o  t h e i r  
Treatment Code (TC) 

X T P A G  B N Treatment Code 

X EXPERIMENTAL the  docment describes an experimental method, 
observat ion o r  r e s u l t  

T THEORETICAL the  treatment o f  the subject  i s  of a t h e o r e t i c a l  nature 

P PKACTICAL the  docunent i s  intended t o  be o f  d i r e c t  p r a c t i c a l  use 
and i s  l i k e l y  t o  be o f  i n t e r e s t  p a r t i c u l a r l y  t o  engineering 
and design s t a f f  

A APPLICATION the  docunent describes the  actual  o r  p o t e n t i a l  use of an 
ins t runen t ,  device, method o r  technique, computer program, 
o r  a phys ica l  effect where some spec i f i c  a p p l i c a t i o n  i s  
described o r  envisaged 

G GENERAL documents i n c l u d i n g  general approaches, overviews and 
reviews 

B BIBLIOGRAPHY ind ica tes  documents w i t h  a b ib l iography o r  long  l i s t  of 
references 

N NEW DEVELOPMENTS a c la im of nove l t y  ( i n  t h e  patent  sense) i s  made 



Table 3 : Some Productive Sources f o r  Canadian geophysics pub l i ca t ions  

Bedford I ns t .  o f  Oceanogr., Dartmouth, NS 
Geol. Survey o f  Canada, Ottawa, Ont. 
Toronto Univ., Ont. 
Amos. Environ. Service, Downsview, Ont. 
Dalhousie Univ., Hal i fax, NS 
B r i t i s h  Columbia Univ., Vancouver, BC 
Calgary Univ., Alta., 
Ins t .  o f  Ocean Sci., Sidney, BC 
McMaster Univ., Hamilton, Ont. 
A1 ber ta Univ., Edmonton, Alta. 
McGil l  Univ., Montreal, que. 
Memorial Univ. of Newfoundland, St. John's, NFLD. 
Saskatchewan Univ., Saskatoon, Sask. 
Canadian Climate Centre, Downsview, Ont. 
Canada Centre f o r  In land Waters, Bur l ington,  Ont. 
Canada Centre f o r  Remote Sensing, Ottawa, Ont. 

Table 4 : D i s t r i b u t i o n  o f  Canadian geophysics a r t i c l e s  over journa l  t i t l e s  

Journal T i t l e  (Country) 

Can. J. Ear th Sci. (Canada) 
J. Geophys. Res. (USA) 
J. Phys. Oceanogr. (USA) 
Nature (UK) 
Geophysics (USA) 
Mon. Weather Rev. (USA) 
Geoloav (LISA) .--.-a, ~ --.., 
Geophys. Res. Le t t .  (USA) 
Journal of Applied Meteorology 
Geophys. J. (B lackwel l )  (UK) 
Journal of Atmospheric and Oceanic Technology 
Photoaramn. Ena. Remote Sens. (USA) 

J. G t .  Lakes Res. (USA) 
Photogramnetria (Netherlands) 
Phvs. Ear th Planet. I n t e r .  (Netherlands) 
~ e c t o n i c s  
Water Resour. Res. (USA) 
Journals w i t h  3 a r t i c l e s  
Journals w i t h  2 a r t i c l e s  
Journals w i t h  1 a r t i c l e  



Representing Canadion Geophysics 

Table 5 : Dependence o f  the  f i n a l  d isplay o f  Canadian 
geophysics (F ig .1)  on the  threshold value Ct 

Information los t *  
( % I  

Number o f  headings 
t o  be displayed 

272 
170 
136 
112 

96 
85 
74 
65 
62 

* Number o f  headings not  considered (as percentage o f  the  
t o t a l  number of headings used). 
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Figure 1 : Inclusion Map for 1988 Canadian Geophysics 

hclusion index wlues r 0 .8 

- - - - - - - - - . . inclusion index wlues , 0.6 

Plot symbols ore given in Table 1. 
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Figure 2 : Inclusion Map for 1988 Canadian Experimental Geophysics 

Inclusion index values s 0 .8  

- - - - . - - - - . . Inclusion index vdues > 0.6 

Plot  symbols are given in Table 7. 



Figure 3 : Inclusion Map f o r  1988 Canadian Theoret ical  Geophysics 

lnrlusbn index volues > 0.8 

- - - - - - - . - . - inclusion index values > 0.6 

Plot symbols are given in Tnble 1. 
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Figure 4 : Inclusion Map f o r  1988 Canadian So l id  Earth Geophysics 

Incluskm index wlues > 0.8 

- - - - - - - - - . Inrluskm kdex valupz . 0.6 

Plot symhls are given in Table 1, 



Figure 5 : Inclusion Map for 1988 Canadian Hydrographic and Atmospheric 
Geophysics 

lnrlvsion index wlues > 0 . 8  

- -- - - - Inclusmn index values > 0.6 

plot symbds are  given in Table 1. 
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Figure 6 : Inc lusion Map f o r  1988 Canadian Geophysical Observation 
and Techniques 

Plot symbols are given in Wblc 1, 


