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A COMPUTERIZED APPROACH TO
INCREASED MAP LIBRARY UTILITY

KATE DONKIN AND MICHAEL GOODCHILD

McMaster University

ABSTRACT. The McMaster Map Library staff, in a search for a cataloguing system for a
previously uncatalogued collection of maps, is currently putting into operation an automated
system for the classification and retrieval of non-topographic maps. This classification occupies
a standard IBM data card of 80 columns and will produce a sorted list for any of 13 fields.
Each map requires only one card where 13 cards would be required to carry the same informa-
tion on a standard card catalogue. Mechanical searching of these cards produces printed, sorted
listings of any map under any of the 13 characteristics. This should greatly facilitate the rapid
retrieval of maps for use in research and provide printed lists of holdings that could be made
available to other libraries. It is hoped that this proposal will stimulate general interest in the
problems of map classification and retrieval and any suggestions for the refinement of the

system would be welcomed by the authors.

A library catalog is essentially an informa-
tion retrieval system enabling a book to be
located from a knowledge of some charac-
teristic of the book, notably its title, pub-
lisher or author. This is conventionally
achieved by filing cards according to each
of these characteristics. Thus, a library
with author, title and subject catalogs
would have three copies of each card sorted
alphabetically by author, subject and title.

A further means of locating books is con-
ventionally available. The books may be
placed on the shelves in a particular logical
order. In both the Dewey and Library of
Congress systems, some degree of subject
sorting is achieved by shelf location. Libra-
rians argue that a subject shelf sorting is
preferable to any other as it gives very
great savings in user time and energy,
grouping together on the shelves books
related in subject matter.

An author and title are usually unique to
a book. Though at times a book may have
to be classified by more than one author,
or more than one alias, it is a simple matter
to enter the book in the appropriate num-
ber of places in an author catalog.

A subject catalog is less simple, however.

Any book is a collection of facts and ideas,
and a complete information retrieval sys-
tem must allow for the classifying of the
facts and ideas into the appropriate subject
areas beyond the conventional single sub-
ject classification. The problem of finding
a single subject heading for a book is
responsible for bottlenecks in library cata-
loging departments with different catalogers
disagreeing regarding the appropriate sub-
ject heading. But progress is being made:
key word abstracting projects being used
in legal and medical libraries are equivalent
to multiple subject heading classification.

The number of key words abstracted must
be a compromise. The larger the number
of words abstracted the closer a complete
information retrieval system is approached,
and the greater is the amount of material
which must be sifted in a search for key
words. The cost of setting up such a system
is high, and the time for a typical search
is long. Furthermore, a search for a word
will often produce so much output that
little may be gained by the user of the
system. Consequently, the number of key
words must be limited.

With only a few subject headings or key
words being entered in a catalog for any
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book, a certain level of education is being
assumed on the part of the searcher. Level
of education initially affects the grouping
of facts and ideas under subject headings,
and also influences knowing where to look
in a subject catalog. For example, consider
the word “topographic” as applied to maps.
A ‘trained geographer is well acquainted
with the meaning of the word “topo-
graphic”, and a single subject classification
is all that is necessary for the vast number
of topographic maps in libraries. But to a
non-geographer, the term conveys little
idea of the information to be found on a
map; a multiple subject classification with
entries for contours, roads and even wind-
mills would be necessary.

The problem of differential knowledge may

be overcome, however, by an initial step

before the catalogs are consulted. This step

might take one of three forms:

1. A consultation with library staff

2. A book entitled “How to use the sub-
ject catalog”

3. A book of synonyms, such as the
blue-green pages of a telephone book.

As the number of subject headings and
other cataloged characteristics increases,
new means of information retrieval are
needed. A computerized sorting system
can lead to catalogs in book form in
seconds, starting with one set of punched
cards in any order. For large collections,
the entire collection can be searched in
seconds for a certain title or subject using
magnetic tape.

Once collection searching becomes a com-
puter operation, other peripheral activities
readily follow. Interlibrary searches may
be made with considerable time savings by
linking data banks. Ordering of materials
and interlibrary borrowing may bz speeded
and simplified.

The McMaster University Map Library is
not cataloged. This situation led to a search
for the best method of cataloging possible

within our present technology. Some sys-
tems have been proposed (Murphy, 1963;
Thomas, 1963; Donohue, 1964; Hagan,
1964; Stallings, 1966) but only in one case
were any useful proposals made. Stallings
proposed a system which draws heavily on
the Library of Congress book classification
system to develop a subject catalog for
maps. We believe that this system is un-
satisfactory and that the proposed list of
map characteristics is inadequate.

The following proposals are made in the
hope that they will stimulate interest and
a greater interchange of ideas, and that
they will lead towards a system of general
applicability. The system described is cur-
rently being put into operation at Mc-
Master University.

Classification of a map is designed to fill
a standard IBM data card, which can carry
80 characters of information, either numer-
ical or alphabetical. The 80 characters are
divided among 13 fields as follows:

DATA ARRAY ON 80-COLUMN CARD

Field Card Columns Characteristic
1 1-20 Title
2 21-27 Publisher’s code
3 28-32 Latitude of lower right
corner
4 33-38 Longitude
5 39-46 Scale / 10.0
6 47-52 Library location
7 53 Type code, e.g. wall
ma
8 54-59 Political division
9 60-62 Date produced
10 63-74 Three subject coces
1 75 Language
12 76 Projection
13 77-80 Spare user codes

Each characteristic, or each field, is a
means of access to a map. Thus, a user
requiring a map of a certain subject in a
certain area, say goats in Ungava, can
either consult the subject catalog under
goats (field 10) or the political catalog



ACHRAY 31F13 4545 7730
ASIA PHYSIOG PROV
ATLANTIC OCEAN 4000 2000
AUSTRALIA STRATEGIC 400C 15400
AUSTRALIA VEGETATION
BALFOUR TSP
BARI 38 4000 1721
BATTLEFORD 267 5230 10815
MANITOBA SOUTH 4900 9200
BELGIUM PAFT FRANCE 19 51C0 300
BEVERLEY TSP SQUTH P
BROWNFIELD DIST ALB 5728 5215 11000
BURLINGTON 30M5C 4315 7545
CALI NA18 7200
CAMBRIDGE DIST FTPATH
CANADA EAST COAST 3663 6300
CENTRAL AMER ISLANDS 600 6200
CHERRY POINT ALBERTA 84D5W 5600 11900
COLUMBIA RIVER BASIN mMS38 5132 11713
ELGIN AND KEITH 29 5700 325
EMO LAND USE VANCOUVER416MI 4911 12252
EMO NIGHTPOP TORONTO 40BM12 4331 7929
ENGLAND SOUTH 11 5030 50
GASPE N NEW BRUNSWICK 14 4706 6100
GEOG FACTORS OF RECREATION
HAMILTON MARKET 4300 7900
HANNA KINDERSLEY 72NW 5000 10800
Figure 1.

under Ungava (field 8). Each of these
catalogs consists of lists of maps printed
from punched cards sorted by one charac-
teristic. Only one set of cards has to be
punched; the catalogs are produced on a
computer using a program written by M.
Goodchild.

Figure 1 shows a set of maps coded accord-
ing to the card layout pattern, and Figures
2 and 3 show maps after sorting for polit-
ical division and scale.

The advantage of using a computer rather
than a card sorter is illustrated in Figure 2.
In the case of political division, and with
several other fields, the information on the
card is in code form. By using a code file,
illustrated in Figure 4, the names can be
replaced before printing, making the out-
put more readable.

The program was written in Fortran IV,
and is suitable for use in any computing
centre possessing a Fortran compiler. The
program requires a verbal specification of
the field to be sorted, the particular file of
maps to be examined, a code file if neces-
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633
200000
200000

80000
50000
2534
2500
3801
10137
4000
10
633
250
10000
250
22176
57001
1267

316

633

250

2500
25344
500000
760320
6336
50000

10310 513000938
5040427000009455300

50102 939

50410 81000094355055504
50209 810000956

10307 24000095613011201
30507 5170009344101

20604 25200091523075504
20501 251000952550461096110
30703 534000917640665016601
103003241100

20208 253000957

10304 249400960

40504 34200094225045100
30203 511000936580956006502
10103 2100009245811

40102 33000094459006104
10109 2530009515100220700
20406 260000955511051045504
‘20501 513000934560041045108
50302 2600009665601

50304 24000096610454010
30107 511000934510758086601
5010132110009447302 _
402022100000960530023025701
502012241100950510964067306
20705 9645600

5

Print-out of information sorted by title.

sary, and will produce a list sorted for any
of the 13 fields, in the case of field 1 sort-
ing alphabetically.

By allocating codes in a particular fashion,
maps with related characteristics can be
placed in logical proximity in the catalogs.
Canada is allocated the political code
200000, and all subdivisions of Canada
begin with a 2 with, for example, 240000
indicating Ontario and all subdivisions of
Ontario having the same two first digits.
In the political division catalog, the list
appears in this order. If the searching for
a map is by magnetic tape rather. than
catalog, a call to 241100 would produce
a list of the maps coded 241100, then
241000, then 240000 and finally 200000.
The sample of code file in Figure 4 is
allocated in this manner; there is no con-
sistent areal unit for a particular digit.

The subject codes are allocated similarly.
The first three digits are arbitrary, for
example, 2340 is urban land use. Succes-
sive degrees of detail in the subject are
given increasing values in the final digit
with 2341 denoting urban land use divided




42 KATE DONKIN AND MICHAEL GOODCHILD

-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-J
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
=0
-0
-0
-0
-0
-0
-0
-0
-0

I XN R E R R R R E R R R R R R R R R RN R R R R R R R N RN R R E R YRR
IR AR R EE R ERE SRR N R SRR AR R RN R R R R R R R RN Y
oooo~oooooooooooooooooo¢comoo¢oocmoom~oomoo~ooo~o~ochoo

IlllolllllllIIOIllI [} OlIOlIOIIIOIIOOIIOI|OIIIO|QIIO|I
-t LAl 0y B0 0 <+
m N 0 w 2 N N el m 0 ¢ 0 ~N
COQCONT~-OOOmOMOYOCOORYOMTOOTOOVTOIFOOONVOOTOMmOPmNITMNOO~NIO
111100011 100101 1=IQC0 100 |O~I0C00Q] IQ0] 10020000 |00}
[l d'al NO™M W - N Wt Nl NI odd LY et O bl N0 Rl Al
NN ated O n o AN B0 NNDIANN nin O NONOF N nn

-0

wn | ono N¢¢mo¢|mmo~om~mmmoow DO FFANNNND AN G 0 F 3 O TN F A
FROCOCCCCR QRO CORCTOPRRCTRFRPRNCROPRRRNTCRRCCRCOTORC

[alvlololalololelalolololalololalnloluleloslelnlalalololololoTulolelololololalolololelololol e loTo lote)
[=l=l=]elolelalolalololololelolalolololalelelslololelololulolololalalelolalvIolalalololaloloTelolalalw]
[slol=lsloT=tol=] Qdﬂ¢OO¢OQOOOOOOOOOQOQOOOC [elelolelelololelolol=Tvlolelalalv]
OITOrMNOOrmird NN P N O Q QO Qe ONm QO QO mimiNMMANOPINOO0OCQO0O Q00
QO el F S P T L NNOO OO D P A P QO Ord o red el e N YA P FIAO QO O O el
ool (N OO N VO ON NN NN N NN VN N N N A 60 00 F LA N DD A NN IS LD AU O D P - P 0 00

EABEENREENTR I EANNH AN AR E R R T C IR R R ER B AN B RS G REER R TR RN AN R TS
[

AN O N O (Yl e o o e O o=t OV O P o el N8 QO O D N Tt N WO o ON N 00 o o ol (01 P ot O e P o AR O s i O\ vl o OO O O
p{=lele R Rololelolololololalslelo loioialals lolololololvlolulolotw o lololole lalolielalolololololote o To el t=]
WPt NN el 4 QO 0O 0O N COLO N PO D O st o 0000 () i O o et LY 2O 60 et ot ON] 524 O\ PO 0 P UV O (B LA S NN F N
Slelole Bl lolelolrlolole el lololeleoleleclolalol o lalelolelulelololulolo [vlolololololu lololololelwla Tal o lol ol v {w]
SN il U et et L ol =l L o U el NN O et YW NN NN S S U N A N 0 e N S AN R e D N W A

[=1
[=]
0
n
zooomw¢¢mooooo~NmoNMhumomhoc¢¢~0mmoo¢ow¢¢chh¢m¢mmm¢¢mo
o
(=]
I

P POLIT DATE SUBJECT CHDES LG PJ SPR
-0 19
-0

-2}
NOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOQOOOOQOOOOOOOOOOOOOOOOOO
AOOQOOORVCOUTONOVRQOOP=NMFYOTCYOC~OOOOQOITVNMOXOOOCOOROO0000
DOY | NQOMOMMOMAMMIOOUNANOMO—HNTOMOOOOCOCoOVNTIMNMODOCCOOOOCRO00
Q now

[=id OmNNQ@NNN ommo om vod BINONOMOINO0O WO NOSOONOOOONOOO

wown SO Nt O\ - N om Omd o000 N N =ONOOWIND OEW

#N ol m ¢ Ll al’al NN e

]

\
COOOLOOOLOOIrSOCQCOONONOOMNANROOODOONOCOQROOON~NOCCORQCOOOO00
OOOQOQQOQQONOOQOMQ¢OdQO~m°¢OODOOﬂQOOGmQMNNNONOOOO cOOO0
IR B EIEEREEABERIAREI BN [ B N )
OWOQQQQM“QCOQDODNOWNQO@FNFF#NNNNMNQOQO”NMhOMMdOOﬁ&ONNQO
NO | | | DOOOL | o= | e | PP QO ord et o (Nt ek et (0 N O P D - U ) - N [N )

-~ 7l pd e o ey g et e e e el et

QOREOOOMVNO~OCOCOONOONON=D0OOCOCNVVOLINOCOONCOOOOOVR0Q
OOOOC¢MOO@OMOOOO¢O~OMﬂ0M~OOOMOOO¢OOQOMMQOOOO#MOOOO [=L delele]
AR N I R N R N R R N R N R
OOOOONQONOOMNOMOHmM@NNOdOO#OO¢OOHOOOOO~mPOwﬂmhommNON¢OO

N EOMOET | TSNS NN T 00 |m|¢M|mm¢m¢mm¢m¢mhmoTN¢l
-
3
0 ~N S0 N OR M@ EQmM FWD OCN OO ADNPRNON Ll
4 Zr=t o - O ONINE S eteife = O N N OGO et o N L -l
~N L) - X D X NNOUVOm -0 QOa L™ LB - 4 ~0
~ o et - Q o AR Soda] an 292 [ w NZ
o i N O 8+ oM ® < [y} L z 1)
«<Z ~ - A - -]
w } 4 W oL X w
-4 (%) ® o qAZ> N ke < z
w0 - [ Wi D) O D wt O b P-4 [&1°]
A 3 Z I ] B U B D 2 > 8 o 15 < et bt
woe =1 R b AL U RT LD oL b= - - 3484 z Iz > (L1 3
>0 wnZ XedD D> nZI< - & Dy -t (S ) W =
W b =] WD i e oo LI v x -3 - 4 Loedond
wWZie = s =2 I NS~ [ - L wer < a <\
ognen [$1- ] - = = W SN o W N oot «T [- 443
MW DO AmOgR @ D CE>uExlixy of L= Smind w [t <D L
LIV Z L X ALRZNGL TR W < TOQD }v4 Lot AL ot ot 8 7.3
VOAZURRONL NG WX EZVNOO=KD =X LA W et Yt OF OO et
Q Zrs e QZ 0. x < -t FNOV WU <CJd W Q [-N&] >uuv <«
ZOm  WOVD L I 2W edRiodal o O D Z2 < « <mm> ~—
A Z A £ Z2nLOCURV Z e e Z DW= Q=D 00 < OX AT 2 vt bt I
b U XKNL e D bl RNZ S S O U T L Z L x::<z~mwnw <<
WZARNUL = OUZRQZ Gl b d 2 JWLT < L O N et KL L) b

[=3el=l=]
[wlelele)
OQO
[wlelele)
QUOO
ooQOow
QOO0 [
QOQOm )
I=l=T=1=T" « =
QCOOWwW g = v
QQQOX Q [t T <
[wlofalel 4 z e Z 0L, [FRIT)
[elelela) < SRR
QOOOCU. - T vt Wi L
~woooom v bt ol olad U2 el -t -l
WOoooo Ld bl U S o e bt et bt e e AT [=]=] =2
OOO00WV CEZZTRN [snloal-afoloal. 4. 48] QQ el
[tlelelole V] p 4= [ Jru e > TET TN CSra e z nun
R iol=T=1 4 [%]-4 SRR S R= 2 DDDDDka XX - W
[alelelelel d - VO O d d red e o Pt et L] Z e
WOOO O K w E mENRN A oo 1 T
=000 Qn o HLIXOIR W UUUUUGG‘ o ZE B Li=im> ot
KOO0 W = UL SR e () T < qQ oo xwnna ot o
VOOOOOWRED S&<¢&WUZ QU((IIIIIth—N D0 ZZ ZEW -
NO O O WX, w0 U vt e 0 IR R LY = o o SN NN N AR I=SUUZZ < <$QZZ~<‘ <«
QOO O o X o 2L X 0L <L K I 2 N Ly O ket ot bk el X Z IO O L LN W] i AT P4
OO0 Om DD = Z((uhhﬂwmhw¥WthhthﬁhQW*QQJJWP#WKQFx!ZWﬂ(((FP
CQOQO T Y Tt o I Z 2O 0 L0 G ot et ot o N N QLRLOLLD LD ud TR OF Ut Y o o d €U V) bt st s L)
OOQO:JJ(N«Z Ut L XX EDIWREL I DIZZCOI=TCUNCCOIDNNNI D
000 <IEZOORNZERALWILZNCCOMACR» > OOLSUWLIHEFNVW=RIQONXY (CIIT

Print-out of information sorted by political division.

F igure 2.
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Print-out of information sorted by scale.

Figure 3.
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192000ALASKA into major categories such as retail- and
2000C0CANADA residential, and 2343 indicating urban land

2100CCOMARITIMES use with retail establishments differentiated.
211000NEW BRUNSWICK

212000NOVA SCOTIA

213000PRINCE EDWARD ISLAND The type code is used to indicate the form
220000NEWFOUNDLAND of the map; 1 means a wall map and 2
221000NEWFOUNDLAND ISLAND means a raised relief map, etc. The
222000LABRADOR language code signifies the language in
52828825$Xér§g€ OF QUEBEC v.vhich the map was published. The projec-
241000NTAGARA REGION tion code is used for maps with notable
241100WENTWORTH COUNTY or unusual projections. Spare user codes

241200LINCOLN COUNTY ONTARIO are indicators of interest to a particular
24i338WELL?SDNCOUSLYTYONT¢§IO researcher, or of relevance to a particular
241400HALDIMAND COUNT ONTARIO :

c 3 th o 1
241500BRANT COUNTY ONTARIO ourse; they are not agphcabe to more
242000LAKE ERIE REGION than one library. The ate of a map is
2421000XFORD COUNTY ONTARIO taken to be the date at which the informa-
242200NORFOLK COUNTY ONTARIO tion given was collected.
242300ELGIN COUNTY ONTARIO
242400MIDDLESEX COUNTY ONTARIO Ay McMaster University, the coding of

242500KENT COUNTY ONTARIO . . .
542600ESSEX COUNTY ONTARIO non-topographic maps is being done first.

242700LAMBTON COUNTY ONTARIO Topographic sheets constitute the majority
243000LAKEHEAD AND NW ONTARIO of the collection but pose the smallest
243100THUNDER BAY DISTRICT retrieval problem.

243200RAINY RIVER DISTRICT

243300KENORA DISTRICT ONTARIO st
543400PATRICIA PORTION KENORA Listings of tbe codes so far a}located, and
244000UPPER GRAND RIVER REGIon  Fortran listings of the sorting program

. . . may be obtained from the authors.
Figure 4. Print-out of Codes for Political

Divisions. (Part)
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RESUME. Le personnel de la cartotheque McMaster, a la recherche d’une méthode de classe-
ment pour une collection de cartes qu n’avaient jamais été cataloguées, est & mettre sur pied un
systtme automatisé de classement et de sélection de cartes topographiques. Ce classement
utilise de fiches mécanographiques IBM a 80 colonnes et produira une liste répertoriée pour
n’importe lequel de 13 domaines. Chaque carte n'exige qu'une seule fiche alors qu’il en faudrait
13 pour inscrire les méme renseignements sur des fiches de catalogue ordinaire. Le traitement

T
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mécanographique de ces fiches produit des répertoires imprimés et ordonnés sous chacun des
13 titres. Cette méthode devrait faciliter grandement la sélection rapide de cartes pour les
travaux de recherche et permet d’établir des listes imprimées des cartes existantes a I'intention
d’autres cartothéques. Les auteurs espérent que cette initiative stimulera Iintérét général dans
les problemes de classement et de sélection des cartes et ils accueilleront avec plaisir toutes
suggestions visant a perfectionner le systeme.

ZUSAMMENFASSUNG. Die Kartenbibliothekare der McMaster-Universitat sind zur Zeit
dabei, ein automatisiertes System fiir das Einordnen und Auffinden nichttopographischer Karten
zu priifen, um ein Katalogsystem fiir eine unkatalogisierte Kartensammlung zu finden. Die
vorgesehene Klassifizierung wird auf eine 80 spaltize Normallochkarte von IBM iibertragen
und resultiert in einer sortierten Aufstellung unter 13 verschiedenen Themen. Fiir jede Landkarte
braucht man in diesem Fall nur jeweils eine Lochkarte, wihrend man fiir dieselben Informa-
tionen in einer normalen Kartei 13 Karteikarten bendtigt. Durch automatische Sortierung der
Lochkarten erhilt man eine gedruckte Liste aller Landkarten, die unter eines der 13 ausgewihl-
ten Themen fallen, und das schnelle Auffinden von Kartenmaterial fur Forschungszwecke wird
erleichtert. Das System liefert ausserdem gedruckte Listen des gesamten Kartenbestands, die
auch fuer andere Kartensammlungen von Interesse sind. Es ist zu hoffen, dass der Versuch das
allgemeine Interesse an den Problemen der Kartenklassifizieurung und -einordnung weckt.
Vorschldge zur Verbesserung des Systems nimmt der Verfasser gern entgegen.

RESUMEN — El personal de la Mapoteca McMaster, en su afin por encontrar un sistema
adecuado para catalogar una coleccién no catalogada anteriormente de mapas, estd poniendo
en operacién actualmente un sistema automatizado para la clasificacién y recuperacién de
mapas no topogrificos. Tal clasificacién ocupa una tarjeta IBM standard de 80 columnas y
producird una lista clasificada por 13 campos. Cada mapa requiere solamente una tarjeta, en
tanto que para un catdlogo standard se necesitrian 13 tarjetas para llevar la misma infor-
macién. La elaboracién macénica de estas tarjetas produce listas impresas, clasificadas, de
cualquier mapa, bajo cualquiera de las 13 caracteristicas. Esto seguramente facilitard en gran
medida la rdpida obtencién de mapas para su uso en la investigacién, y listas impresas de los
mapas que pueden proporcionarse a otras mapotecas. Se espera que esta proposicion estimulard
el interés general en los problemas de la clasificaciéon de mapas y su recuperacién, y los autores
agradeceran, adamas, cualquier sugestién tendiente a refinar el sistema.




