
APPENDJJ{ II 

FOCJrNCJrES 

Chapter I 

1 A participant is one who experiences an environment for any period 
of time, however brief. An inhabitant is a person who lives within 
the environment . Although the present study was conrerned only with 
inhabitants, the theory is not restricted to inhabitants; an interes
ting variation would be a study of the tourist's schema of Mexico City. 

2 An interesting (if somewhat questionable) comparison of "images" 
(as expressed in map drawings) of American and Nepalese school children 
is provided by Dart and Pradhan (1967). 

3 Examples of static interactions are the acts of looking at the city 
from the top of a building or reading a book about it; a dynamic inter
action is a drive or walk (active movements) or a bus ride (passive 
movement) through 

Chapter II 

1 Old residents of the city have informed the authors that the moun
tains which ring the city - in particular, the volcanoes Popocatepetl 
and Ixtaccihuatl - once served as important reference points for direc
tion-giving. They are now generally obscured by smog . 

2 The middle class, for many years regarded as "emerging," has unques
tionably emerged, and provides the pivot for the nation's development. 

3 The unusually clear urban pattern of l'uebla has apparently its ne
gative aesthetic effects; Arq. M. Gomez Mayorga described it as "boring 
and undifferentiated" ("Mexico - Case Studies of Cities Visited," 1961). 
It is interesting to note that practically nowhere in the Art and Archi
tecture Journals, or in the Tourist Guides is it possible to find a photo
graph of a Puebla street scene. Photographs taken in Puebla abound, but 
they are nearly always of individual architectural artif~cts and their 
interiors. 

4 This includes the cities of Mexico, Puebla, either Jalapa or Orizaba
Cordoba, and the Gulf Coast port of Veracruz. 

Chapt.er III 

1 Appendix I not included in this report. 

10-106 

" 

.~ 



Chapter rv 

1 In general, as Lynch (1960) found, elements were elicited verbally 
with greater frequency than they were drawn graphically. 

2 Frontispiece not included in this report. 

3 Comparing just one aspect of the ~lalpan image with results obtained 
by Lynch (1960), it is interesting to note that the Autopista appears 
much more prominently here than do freeways in the Los Angeles image. 
Perhaps the Autopista is conceptually better "tied in" to the overall 
pattern. 

Chapter V 

No footnotes 

Chapter VI 

1 Discussing all this in terms of legibility obscures the aspect, 
also enhanced in the replicative ordering of space, of communality. 
Thus one knows his neighbors as a member of such and such a barrio. 
A person in such a spatial arrangement always has a base from which to 
operate. In Mexico one does not step from the home into Mexico as one 
in this country steps from his home into the U. S.. He steps first into 
barrio la Merced, then into San Cristobal, then into Chiapas, and finally 
into Mexico. The heightened sense of security that results enhances 
communality. Before such a statement is accepted, however, exhaustive 
sociological studies must be carried out. 
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APPENDIX III 

SOME NOTES ON ORIENTATION 

We have been talking about ways of describing a phenomenon called 
variously a mental map, image, or schema - an individual's representation 
or integration of an environment too large to be perceived at once. "Point 
and "area" images have been discussed. But another aspect was barely 
touched upon: the use of images and schemata - containing, perhaps, com
ponents different from those identified here - for purposes of orientation 
within the environment. We hypothesize that the image of schema is "tied" 
to the generating environment by a system of reference. The components 
of this system may be reference points, reference nodes, or reference 
areas. They may be things that inhere in the representing individual, 
inhere in the environment represented, or are external to both the environ
ment and the representation. Systems useful for orientation are often 
termed "frames of reference." 

Frames of reference which inhere in the "natural environment" 
typically do not lend themselves to representation by a system of coor
dinates. Thus, a "landscape" framework may tie a representation to a given 
locale by means of the mountains, bays, lakes and rivers which characterize 
that locale . As Lynch indicates in Appendix "A" to The Image of the City, 
fishermen in certain parts of the South Seas · often find "islandward" (to
ward the middle of the island, which is often the loftiest peak _rather 
than the geometric center) and "seaward" a useful system. 

Frames of reference inhering in the representing individual have 
been termed "egocentric" by a number of investigators . A two- three
dimensional coordinate system based upon the human body is the most ob
vious example, wherein objects in the environment are described as being 
to the right, left, front, back, above, below, or in a transverse plane 
of the body. To utilize this system, the representing individual (or an 
individual to whom the environment is being described) must keep in mind 
his position and "heading" (which way he is facing) within the environ
ment. 

Of the frames of reference external to both the environment and the 
representation, the most familiar are those based upon compass coordinates. 
These may be derived from so-called "true" North, South, East, and West, 
magnetic compass coordinates, or a "local" coordinate system. The first 
two are independent of the specific environment represented, the last 
partially so. In the city of puebla, Mexico, for example, streets are 
labelled North, South, East and West, with nearly all streets at right 
angles to each other . The overall grid, however, forms a frame of reference 
at about 45 0 to compass coordinates . Local North is thus at 45 0 to true 
North, but t he former serves perfectly well for orientation in any part of 
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the city. 

In each of the latter two system classes, something is assumed to 
be fixed. Usually this is the earth, but not always. In flying, the air
craft is often used as the fixed object, with reference to which the po
sitions of other objects are described . "Clock" positions and "high" 
and "tow" are typically employed with good results. At one time, designers 
of aircraft assumed that this could be extended, and that the position of 
the earth's surface relative to the aircraft could be most usefully described 
in the instrument known as the gyro-horizon by representing the aircraft 
as the fixed object. pilots typically found the instrument a difficult one 
to use. 

In flying, the pilot occupies a fixed position relative to the 
aircraft. The mariner, however, typically does not occupy a fixed position 
relative to his vessel. "Starboard," "Port," "Fore," and "Aft" thus des
cribe an individual's location (re~ardless of the direction in which he 
is facing) on the ship, and also the location of other visible objects at 
sea (including visible land) with respect to the vessel. In this sense, 
one could speak about an "egocentric" coordinate system based upon a ship, 
or even an aircraft, as well as one based upon a man. 

Thus, another division of frames of reference - into two categorfus, 
"egocentric" and "objective" - is possible. We have extended the meaning 
of "egocentric" to include systems centered on transportation aids, man
occupied objects in motion . Thus, a frame of reference is egocentric if 
its relation to a specifiable environment changes with the position of the 
observer or his vehicle. It is objective to the extent that such relation 
does not change. 

As man moves off the earth and into space, what can reasonably be 
regarded as "fixed", . changes • While the point above which one is located 
is useful to an orbiting astronaut, it is of little value for someone plot
ting a course to Mars. For the latter, the sun is a reasonable fixed point. 
proceeding further, although we may never journey beyond the solar system 
within our lifetimes, individuals that eventually do so will be unable to 
use the sun, or a coordinate system based upon the sun, as a fixed object. 
A galactic frame of reference will have to be devised. Finally, those char
acters in tales of science-fiction who, utilizing their faster-than-light 
drives or suspended animation, are able to journey beyond the galaxy, will 
find a "universal" frame of reference essential . 

Remaining within the confines of the earth, there appears to be a 
wide variety of environmental types or scales for orientation in which 
several alternative frames of reference may be used. The interesting 
question for psychologists is: why is one frame of reference chosen in 
preference to another, or why is one chosen at one time (place) and another 
at a different time (place)? Can morphological characteristics of "natural" 
and "designed" environments be defined such that one frame of reference is 
appropriate to one kind morphology and another frame of reference to another 
morphology? More generally, what is the influence of a schema established 
in a familiar environment upon the establishment of frames of reference in 
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a new environment? What is the role played by sets and expectations in 
initial and later phases of the environmental learning process? 

For an initial stab at these questions, we devised three techniques. 
"Devised 11 is not used here to indicate total innovation; rather, these 
are modifications of existing techniques of image probing. The first is 
termed the trip image, in the form of a vergal or graphic description of 
a trip taken through an urban or rural area. The second we call predic
tive morphology: on the basis of certain limited information about an 
environment that a person has never seen, and his past experience with 
other environments, what does the person predict that the new environment 
will look, sound, smell, or feel like? what search pattern would he adopt 
if his task were to learn as much about the new area in the shortest pos
sible time? 

The third technique now bears the cumbersome name impoverished trip 
description. Here, a trip through a familiar or unfamiliar environment 
is mapped out by one person using a single frame of reference and a limited 
set of additional cues. A second person, who may be familiar or unfamiliar 
with the environment as a whole but knows nothing about the trip, then at
tempts to follow the r oute , using the frame of reference and the cues sup
plied by person 1. Person l's instructions take the form of a list; person 
2 may describe the difficulties he experiences in following the instruc
tions, or produce a trip image, or both. 

A preliminary evaluation of these techniques was attempted in Rio 
de Janeiro and its environs during the summer of 1968. OVer thirty sub
jects in a special institute took a walk through a section of Rio known 
as Catete, following a list of instructions which specified street names 
and direction changes - turn right or left, bear right or left, or continue. 
They were later asked to produce verbal descriptions of the area visited 
and graphic representations - trip images - of the trip itself, without the 
aid of the original list of instructions. The walk returned to its star
ting point, and ought to have been represented as a closed loop. About 
three-quarters of the subjects did represent it in this way, and about 
half of these had the correct sequence of right and left turns, although 
actual distance was greatly distorted and actual direction often in error 
by more than 45 degrees . Over half the subjects represented One or more 
right turns as left turns or left turns as right turns. One sub.ject drew 
the route correctly, but the direction of travel opposite to that actually 
taken. 

No manipulation of prior experience was attempted in a second study, 
in which members of the above group were asked to predict the morphology 
of Angra Dos Reis, a town of some 15,000 inhabitants about one hundred 
miles from Rio de Janeiro, on the basis of non-orientational information 
concerning natural and man-made features of the area. Nearly all the 
subjects had spent the previous year in a major city of Spanish-speaking 
Latin America, and the influence of this experience was clear in the graphic 
search patterns several produced. 

Four of the 24 sketch maps depicted a completely gridiron street 
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pattern, typical of the cities developed in Latin America in accordance 
with the code of Philip II, but not of urban areas developed by the Por
tugese. Of the remaining ten maps, seven showed a coastline similar to 
that of Rio de Janeiro. Only three deviated markedly in morphology from 
the grid of Rio patterns . Nearly everyone later reported that the streets 
in central Angra, which do not meet at right angles but at what seem to 
be reasonable approximations to right angles, were very disorienting. 

A final study divided the town of Angra into three parts, and the 
subjects into three groups. Each group was asked to devise a trip through 
one of the three parts into which the city had been divided. One group 
was allowed to utilize only an egocentric frame of reference, the second 
a landscape frame, and the third only compass coordinates. No group was 
permitted to use the most common urban environmental cues, such as street 
names, building numbers, store types, or block counts, in its trip descrip
tion. Each group then set out to retrace the trips outlined by each of the 
other two groups. 

Difference among the parts of the city surveyed and other uncon
trolled variables prevented unequivocal conclusions. The study was pre
sented as an exercise, and demonstrated that it can be extremely difficult 
to utilize someone else's frame of reference in path-finding, especially 
when cues are otherwise impoverished. 

Of course, the above illustrations barely scratch the surface . 
They are demonstrative, no mare. Yet they suggest that there exists an 
"orientation image ll of an urban area which complements the "point imagery" 
and "area imagery" with which the · bulk of this report has been concerned, 
and which can be assessed in various ways. Further explorations of the 
suggested paths are underway. 
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APPENDIX IV 

SOME NOTES ON NOTATION 

Table I adds one category of symbols to the classification originally 
proposed by Lynch (1960). The new category effectively compounds certain 
difficulties contained in Lynch's original scheme: the symbols are incon
sistent, and the eventual consequences of such inconsistency are the ex-" 
traordinarily rich but extraordinarily difficult-to-read diagrams of 2\pple
yard, Lynch, and Myer (1964). 

The symbol system eventually devised for image description must 
satisfy at least two criteria. First, as much as possible, the symbols 
should be qualitatively consistent throughout quantitative variations in 
the percentage of responses they represent. In terms of Table I then, 
this means that a landmark designation that proceeds from a Star of David 
through an open upside-down triang~e through a filled-in upside-down triangle, 
etc., does not show qualitative consistency. Of course, the same can be 
said of a district notation that proceeds from clOSely- spaced lines slanted 
to the right, through a "dot pattern," to widely-spaced lines slanted as 
before. Our addition has in no way corrected the difficulty. 

The system used to make the results reported here comparable, in a 
notational sense, with those reported by other researchers, is easy to 
criticize on the foregoing basis. If we do have qualitative consistency, 
however, it is much more difficult to specify the exact quantitative var
iation required. Here we are involved in a psychophysical question: What 
variation in sizes of qualitatively consistent symbols in required to 
visually convey to the reader the exact percentages designated by the 
symbols? Within geography, cartographers have begun to attack this prob
lem (e.g . Th~pson, 1964). It is clear, at least, that a symbol with half 
the objective area of a reference symbol is not necessarily perce"ived by 
the observer as "half." with greater quantitative differences among sym
bols, the perceptual discrepancy is magnified . This is the problem at
tacked by Fechner in the Nineteenth Century and not yet resolved: another 
area in which further research is required. 
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