
The R esearch Connection 

I 'isible Language is broaden ing its ro le as a dissemina tor of often 
inaccessible information. It is becomi ng a \·ehicle for the exchange 
of inform a tio n on research a nd ex perimen t in d esig n schools. 
\:Vhere are visible language innovations, insigh ts, technological 
d evelopments, teaching experimen tation , and perceptual exp lora-
tions ta king p lace? \Ve in tend (wi th you r co-operation) to find 
ou t. W e are beginning a census of d esign schools and design 
depa rt ments with reference to their p rograms for research a nd 
experimen t in visible la ng uage. It is ou r pla n to collect information 
and de\"Ciop a taxonomy which will relate sim ila r and comple-
mentary desig n research. VisibLe Language will report on work 
recen tly clone or in progress as well as selected research mono-
graphs fun ctioning as a clearinghouse for designers invoh-ccl in 
si mil ar research projects. 

T he va lue of such an undertaking beca me clear last summer as 
I participated in the Edugrap hic conference sponsored by 
ICOGRADA a t the University of Alberta in Canada. r was specifi -
cally in volved in the workshops on research a nd experi men t in 
visual d esign. M a ny of the workshop participants desired better 
access to research a nd impro\·ecl co ntact possibil i ties with those 
interested in similar a reas of research . 

T he Visible Language census is designed to fill this void . D uring 
the coming months, you will receive a census form soli citing 
inform atio n. I t is your collective pa rt icipa tion that will m a ke this 
census a signi fica nt resource. Any inq uiry regard ing this projec t 
can he direc ted to: Visible La ng uage, Prof. Sharon H . Poggenpohl , 
The Inst itute of Design, 3360 South State S treet, C hicago, 
Ill inois 60626 USA. 
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The Quipu as a Visible Language 

Marcia Ascher a nd R obert Ascher 

The Inca arc often cited as a civilization " without writi ng ." But writing is more 
than a reco rd of language sou nds p laced upon fam il iar materials. The media of 
the Inca we re deYices made of co tton cords that are ca lled quipus. This introduc-
ti on to the quipu is based upon a recent stud y of most of the world 's known 
quipus now sp read thro ug ho ut t hree continents a nd concentrates on what we 
infer to be the way the physical elemen ts of qu i pus a re combined to create a 
symbolic structure; i.e. , the represen tation of numbers, the expression of 
:\"-dimensional arrays, and hiera •·chica l con figu ratio ns. A discussion of the con-
nections between the quipu and civil izatio n includes: ( 1) cotton as a material 
which carried its own message for the Inca ; (2) reflec tions of the qui pu in no n-
m ed ia domains of Inca civi liza tion; a nd (3 ) the purpose of wri ting in early 
civilization. 

Around fi ve thousand years ago a major change in human histo ry 
was well underway. Compared to the preceding several million 
years, a new kind or human organization had emerged more or less 
simultaneously at several places on earth. T he term civil ization is 
app lied to the pheno mena, a nd it is used with reference to its local 
m anifestations: we speak, for example, or C hinese civil iza tio n or 
of Egyptian civilization. 

I t is o ne thing to discuss civiliza tio n in sweeping terms and quite 
a different matter to describe exactly what it is. One approach is 
to co mpose a lis t or th ings that characterize early civili zations, 
such as strong centralized a uthority, massive building programs, 
a nd occupa tio na l specia liza ti ons. Almost a ll lists show " wri ti ng" 
in a position very close to th e top. 

The problem is tha t some human orga nizations that appeared to 
be very mu ch like civilizations in a ll other respects did no t " have 
wri ting." What a re we to ma ke of a people who bui lt a road 
system tha t ran thousands or miles linking cities and villages, 
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mai n ta ined store houses, irrigation canals, and mines. and indeed 
kep t records, all without \\'Tit ing? T he I nca , who arc a t issue here, 
continue to be one of th e fe\.v· cases tha t do not fit the list makers' 
d efinition. 

In the past the solu tions to the problem of a civi lization 
"without writing' ' have been to neatly ski rt th e issue, or to deny 
the civi li zation . Ski rt ing a round it, for example, is don e by Rowe 
( 1946) : " The fac t is that th e Andea n peoples possessed substi tu tes 
for writing whic h were so sa tisfactory that they probably never felt 
the need for anything more ela borate." The streng th of feeli ng of 
those who hold the a lterna te opinion is evid ent in the foll owing 
response to the a bove: " Such a conclusion [tha t p roposed by 
Rowe J is in p ra ise of intellectual castration; it bel ies the who le of 
cu lture history. For of all discoveries and inventions, writing gave 
us th e continuity of that we arc pleased to call civilization ... " 
(Von Hagen , 196 1 ) . T he main " substitute" for writing tha t Rowe 
refers to is a device ca ll ed a qu ipu. This, for the momen t, can be 
desc ribed as a device made out or cotton cords. 

M ost opinion favors the fi rst solution illustra ted by the citation 
from Rowe : that is, (a ) writing is implici tly re ta ined as a mark of 
civilization ; (b ) the Inca were a civilization C\'en if they did not 
" have writing" beca use (c) they had someth ing else, nam ely 
quipus. It is interesti ng that th is solution is reached from \·cry 
difrerent starting positions. In the context of orthodox Marx ist 
anal ysis, for example, Valca re l ( 1965) asks why it is tha t the I nca 
d id not w rit e when Marxist-Leni nism has demonstrated that a ll 
civil izations fo llow the sam e road. His answer is tha t the Incas had , 
in particular, q uipus, a nd that these devices when fully 
deciphered will resoln the issue. 

It seems th a t th e favored solu tion results in a paradox. Our 
approach began with the suspicion~a suspicion that qui ckly grew 
into a working hy potheses that the ordinary conception or 
writi ng is too restric tive. If the Inca "substitute" is a vis ible 
la nguage, the paradox vanishes. At the least, quipus (a nd other 
simila r devices) should force us to reconsider what is mean t by 
writing. 

Some authors~most recently Pirsig ( 1975)~go so far as to 
claim that the sacredness a ttached to the spoken and written word 
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is culture-bound to western civilization. In our view. writing is 
clea rly not a record of speech only. A glance at a musical score, 
a chemical journal, or a mathematics text, is sufficient to demon-
stra te the point. Quipus were seen by westerners in the sixteen th 
cen tury. These people wrote chronicles , but they did not und ers tand 
what they beheld. They thought that quipus were writing- that is, 
written speech. When it was finall y determin ed that quipus did 
not record the sounds of language (Locke, 1932), any va lue 
attached to them disappeared. It is as if language written down , 
say in alphabetic letters, is so closely associated with writing that 
other forms of visible language do not count: this is the western 
bias that turns everything else into a "su bsti tute. " 

What follows is a discussion of the q uipu organized around two 
issues. In the first, focus is on selected aspects of th e way physical 
elements are combined to create a symbolic structu re . This is 
followed by a discussion of the connections between the gu ipu and 
civilization. Many issues of a more than elementa ry nature are left 
out; further, the issues that are discussed a re not trea ted exhaus-
tively. In the end, the reader should be in a better position to 
appreciate the quipu as a visual language medium. 

Preliminaries 
Basic quijJu description. A guipu has a main cord from which knotted 
cords are suspended. When laid flat on a table, wi th the main cord 
placed horizontally, the majority of suspended cords fall one way 
(downward ) but sometimes a fe w are directed upward . C loser 
examination shows that not all cords are attached to th e main 
cord; some are attached to these attachm ents. The attachment is 
tight so that a ll cords have a fix ed position on whatever cord th ey 
are hung. The cords are made of colored co tton. Some rare 
exceptions are made of colored wool. The knots on each cord are 
formed into clusters; that is, a few knots, then a d istant space with 
no knots, then a few more knots, etc. The knots are of three 
different types. 

Figure I is a schematic of a minimal quipu . ( 1) T he main cord 
has a color, say brown (B). T he ends of this cord are free and can 
be distinguished from each other by the manner in whi ch they are 
finished. Hence, uniformly, di rectionality can be att ributed to the 
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Figure I . Sd1cmatic of' a min ima l q uipu showing ( I ) ma in cord. (2) pend ant 
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Figure 2. Schematic ora qui p u wit h subsid iary cords and top cord in add ition to 
main cord and pendant cords. 
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ma in cord. (2) Pendant cords a re suspend ed from the mai n cord. 
They have a d istinct position on the main cord . 1 o tice that a 
larger space sepa ra tes the second a nd third than separates the first 
a nd second . (3) A color is associated with each pendan t cord, say 
brown (B), red (R ), white (W ). (4) Knot clusters appear on the 
pendant cords. H ere x, • , o deno te the three di fferent knot types. 
The clusters arc defined by the spaces between them as well as the 
knots in them. Some pendants have no knots. 

In Figure 2 additional cords have been included . (All , of coursc, 
have colors a nd most have knots as described above. ) (5) Subsidimy 
cords are a ttached to the p endant cords. A pendant cord ca n have 
more tha n one subsidiary as on the second cord; or, as on the th ird 
cord (6), subsidimy cords are attached to o ther subsidia ries. (7) T op 
cords are directed upwa rd (as compared to pend ants which are 
considered downward ). T op cords too ca n have subsidiaries. 

Quipus vary considerably in size a nd elabora tion. T he quipu in 
Figure I is minima l in tha t it contains the most basic elemen ts a nd 
few cords. Small quipus have a bout 8 or 10 pendants, most have 
between 40 and !50 penda nts, a nd large ones can contain over 
l ,000 pendants. T he cords vary in length from about 15 em. to 
75 em. , but on a ny individual quipu most of the pendants are 
a bout the same length. Many quipus, but not all, have sub-
sid ia ries. An individual quipu can have as few as I subsidiary or, 
as in Figure 2, more subsidiaries than penda nt cords. Some quipus 
have a few top cords on them. These are the most common 
elements; other elements appear on individ ual quipus, or on a few 
q uipus. Figure 3 is a photog ra ph of a quipu showing cords and 
knots. 

Recent Histo1y. l n the belief tha t quipus were ungodly, the western 
conquerors of the Incas undertook to d estroy quipus by burning. 
From the point of view of the I ncas, it was god ly to bury with the 
d ead the tra ppings they used in life. Hund reds of years after the 
Inca state had passed, westerners started to dig up the graves. This 
time the quipus were g iven, sold , or otherwise fo und their way ro 
private collections or to major museums in orth Am erica, South 
America, a nd Europe. In every case, qui pus that arc known to us 
come from graves. 
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Cotton qui pus survived in graves where conditions of preserva-
tion were favo rable; that is, in the desert area between the Andes 
to the west and the Pacific to the cast. The specimens vary widely 
in condi tion: some l~tll apart upon touch; others arc as fresh as 
yesterday's purchase of cord. With some exceptions. qui pus were 
deliberately separated from other items in the graves ; when the 
grave site is given, it is usually iden tif-ied in vague terms suc h as by 
the name of a nearby c ity. 

P rior to starting our research, about 60 quipus had been pub-
lished in 14 separate articles and monographs (Ascher and Ascher, 
1969). In 1972 we add ed nine descriptions ofquipus to the lite ra-
ture (J\scher and Ascher, 1972). Then in 1974 we began to search 
for al l the remaining quipus in the world. So far , we have located 
about 475 speci mens that are in 30 different places spread across 
three contincnts.2 As of now, we have studied400 speci mens and 
about hal f of these arc individually recorded in sche ma tics, 
drawings, photographs, tables, and words (Ascher and Ascher, 
1975) .:1 Any interested person, we believe, will be able to use our 
primary descrip tions to test independently or formulate his own 
notions. 

Included in the new data a rc the largest specimens in the world. 
For example, the specimen shown in Figure 4 con ta ins 1800 
pendant cords. Also in this group are quipus th a t arc hung from 
can·ed wood frames (Figs. 5 and 6). Our research turned up 
several instances where the context of the quipu recovery can be 
reconstructed. Instead of the generality that qui pus are found in 
graves, we now have re traced the association of" some particu lar 
q uipus with !'ragmen ts or pottery ' pieces of cloth , baskets. decor-
ated bags, a nd other objects. Perhaps of greater imparl a nce. we 
know of cases where a group of q uipu can be assigned to a specific 
quipu maker. The generaliza tions that follow a rc based upon a ll o f" 
this work. 

The Ā~l'll1bolir Strurture 
In th e preliminaries, a quipu \>\"aS described as consisting or cords 
that have knots, colo rs, and particula r positions in a spat ia l co n-
figuration. On mos t of the quipus th e knot dusters f(>rm a symbolic 
reprcseu ta ti on of numbers. Once each cord is read as a number, a 
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fig u re 5. An unusua l qu ipu (AS136) in that it is suspended from a carved wood 
bar. The lower part of the penda nt cords a re not shown in the photograph . 
Collection of Museum fi.ir Vol kerkunde, Ber lin, Staatl iche Museen Preussischer 
Kulturbesitz, Dept. Arnerikanische Arehaologie. Photo by the Museum at the 
request of the au thors. 

figure 6. A close-up of one of the three carved figures on quipu AS 136. 



quipu can be viewed as a spatia l array of differently colored 
numbers. Since it is a carefully constructed a rra y, the configuration 
which is d efin ed by the color and placement of the cords a lso 
constitutes pa rt of the overall symbolic system of the qui pus. Two 
types of configurations are included here for close scrutin y. T hey 
have been selected because of their frequ ent a ppearance a nd 
because their logical underpinning cannot be ignored when such 
specimens a rc studied furth er. Both are amena ble to being ex-
pressed in familia r terms keeping in mind that i t is only th e logic 
th at is analogous. I n both cases we focus first, through example, on 
the logic with which we are concerned and then on the expression 
of this logic using the quipu elements that have been introduced. 
The discussion of two such d ifferen t configurations, a nd the fac t 
tha t these can be combined to form one more complex configura -
tion , should convey that the quipu is not a single-purpose device. 

Since the configurations to be discussed both depend on cords 
being read as numbers, we first look at the way numbers are 
represented symbolica lly and some ideas involved in such a 
representa tion. 

A positional number system. If, in answer to the questio n " H ow 
ma ny?", 5 fingers a re held up, or 5 pebbles a rc amassed , o r 5 
scra tch ma rks a re mad e, the respondent is merely carrying out a 
m a tching process by p lacing 2 sets of objects in 1-1 correspondence. 
More a bstraction is shown by developing a name or symbol to 
represe nt th e qua ntity 5. Also, the use of a specia l na me or symbol 
for each quantity ind ica tes that the concep t of order among quan-
tities exists. Because they a re on strings, the number representation 
on quipus have freq uently been erroneously cl assed with the less 
sophisticated one-to-one string records. The knots used on the 
quipu a re, instead , a symbolic representa tion. The representa tion 
they use is, in fact, basically the same as ours : it is a base 10 
positional system. 

A base X posit io nal system means that the value of each 
position is d ependent on a d ifferent power of the base X. In our 
number system, each consecutive position, moving toward the left , 
is one higher power of ten. For example : 

9432 =(9 X 1000)+(4 X 100) + (3 X 10)+(2 X l ) 
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In our syste m, only 10 differen t sym bols (0, I , 2, .. . , 9) are 
need ed. The place men t of' the symbols a nd the knowledge that the 
base is I 0 is al l tha t is needed f'or th e representation of' any valu e. 
To usc, f'or exa mple, a base 6 positional system, 6 d ifferent symbols 
a rc need ed and each consecu tive position is a higher power of' 6. 
Using th e sy mbols (0, I , 2, ... , 5) , the base six numbers 23 1, 154, 
a nd II correspo nd to what in base I 0 are sy mbolized as 91 , 70, 
a nd 7. 

2 X 36 + 3 X 6 + 1 X I = 9 X I 0 + I X I 
lx6 2 + 5x 6+ 4x 1= 7x IO + Ox 1 

I X 6 + I X I = 7 X I 
In the history of' number represe nta tion , non-positional sys tems 

and positional systems with other bases have bee n used . European 
adoption of the Hindu-Ara bic base I 0 posi tiona l system hap pened 
sometime in the fourteenth century. Prior to that, the non-
positional Roman numbers were in use. 

In order to ap precia te the significance of the invention of' a 
positiona l system, briefly consider the non-positional Roman 
system. There a re distinc t sym bois f'or I, 5, I 0, 50, I 00, 500, 1000 
( I , V , X , L, C, D , M ) ; these a re added or subtracted to arrive at 
o ther values. \Vhen the symbols a re p laced in descending value 
moving LOwa rd the right, they are additive (V II = 5 + I + 1). 
When a smaller va lued symbol precedes a larger one, it is subtrac-
tive ( IX = 10 - 1). The subtractive property is usually only used 
wi th single symbols (i. e. , 90 = XC while 80 = LXXX ra ther than 
XX C) tha t a re close valued (i. e. , 95 = XCV rather than VC) but 
not necessa rily (i. e., 1900 = MCM rather than MDMCD ). I t can 
be o bserved that the ord er of magnitude of numbers is not rela ted 
to the size of their representation. For exa mple, M is grea ter in 
val ue tha n XXXVIII . In the positiona l sys tem , the size and value 
a re rela ted : 3724 is greater than 899. Ano ther important contrast 
is that in the positional system, no new symbols need be introduced 
as the ord er of m agnitude g rows. For example, try to write the 
equivalent of 4,200,000,000 in R o ma n n umbers. Apparently, 
a lthough we rarely see them now, horizontal strokes above a 
number were used to indica te thousand-fold a nd vertical strokes 
o n th e sides to ind ica te hundred thousands. 
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CDXX = 420 
XLII = 42000 

I XLI I 1=42000000 
I MMMMCC 1= 4200000000 

M ost importantl y, the use of the posi tiona l representation 
simplifies arithmetic as th e symbols are ma nipu lated in a formal 
repeti tive way to arrive a t resul ts. In a positional system, in order 
to add 2 values, the r ightmost positions are lined up, and sta rting 
a t the righ t, add ition is done posi tion by position. If th e sum of 
the 2 digits in a position is less than 10 (or whatever base is used ), 
the val ue is record ed and one moves on to the next posi tion. If the 
sum is greater tha n 10, the excess above 10 is record ed , and a I is 
added in to the nex t position. Thus, to add any 2 , ·alu es, the on ly 
know led ge needed is th e su m of any 2 digits. T his is clearly not 
the case with a non-positional system where th e relative va lues of 
the sym bols a nd their specific placement m ust be considered : 

CCXLVII DCCXXVII 
+ CCCXII + DXLV I 

DLIX MCCCLXXIII 
AI though the grea ter Aexibili ty and simplici ty of a posi tiona! 

system ma kes it preferable, the choice of base is completely a r bi-
tra ry. For exa mple, most modern computers work in a base 2 
(binary) system because of the ease of electronic represe ntation 
and manipulation when only 2 different symbol s a re invoked. 
Many people work ing directly with computers become adept a t 
the use of a base 8 (octal) system not only because of its ease of 
conversion to base 2 but a lso because of its more concise represen-
tation of values [Ex. II 00 I I (base 2) = 63 (base 8) = 5 1 (base I 0) l 

The quipu maker used a base 10 positional sys tem. From th e 
above d iscussion , it should be clear that although this is most 
fami liar to us, the Inca use of this representa tion was neither neces-
sa ry or to have been expected . On each string there are clus te rs of 
knots. Each cluster contains I to 9 individual knots. Each con-
secutive cluster position, moving from the free end of a cord to 
where it is a ttached to another cord, is one higher power of 10. 

A crucia l concep t in the d evelopment of a positiona l system is 
the concept of "zero. " The concept of zero is a big idea in ma th e-
ma tics and still causes p roblems for schoolchildren. The number 
407 is quite different in value from the number 47: a sym bol for 
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"none" or "nothing" is placed in the second position in order to 
have the 4 fall in the third position. The concept of zero can be 
divided into two parts: first-the understanding that positions 
containing nothing contribute to the value of a number; second-
that a special symbol is necessary for the representation of 
" nothing." In the absence of a special symbol, there must be 
means of distinguishing positions; nevertheless some ambiguity 
can remam. 

The quipu uses the idea of zero with no special symbol for zero. 
Instead , two tactics are used to make the representation clear. One 
is the type of knots used in the units cluster differs from the type 
of knot used in th e rest of the clusters. The knot type is standard-
ardized: long knots and figure eight knots for units, single knots 
for the others. Secondly, the cluster positions are aligned from 
string to string, and so a space left on one string becomes apparent 
when related to the others. No problem is found when reading the 
following set of numbers (transcribed with our symbols for 1-9; 
circled for units; no zero symbol; and increasing powers of 10 from 
bottom to top) : 

While for the most part the lack of a symbol for zero causes little 
ambiguity in the reading of quip us, two types of problems do arise. 
One is inherent in the symbolic representation, and the other is 
due to the fact that, as with a ny handwritten document, we are 
dependent on the " penmanship" of the quipu maker. The first 
problem is this: if all the numbers on a quipu lack knot clusters 
in the same position, there is no way of knowing that the position 
exists. For example, if an entire quipu consisted of cords carrying 
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430 a nd 620, it would look like Fig ure 7A. This is indistingu ishabl e 
from 4300 a nd 6200. The missed position could also be between 
cl usters. For example, F igu re 7B could represen t 43 and 62 or 403 
a nd 602 if these were the only va lues present. T he second problem 
is tha t a mbigui ty a rises when knot clusters have not bee n carefully 
a ligned. For exam ple, the numbers in Figure 7C might be 43, 62 , 
51; or 403, 62 , 50 1; or even 43, 62 , 50 1. 

I f there were no means of corroborating this num erical inter-
pretation , it would rem ain only a hypothesis. T he evidence that 
convinces us comes from the juxta position of the strings. When we 
read each cord as a base 10 number a nd fur ther examine the 
colored spa tial array of these n umbers, we fi nd some numerica l 
relationships tha t cannot be due lo cha nce. The simplest of these is 
that on severa l q uip us, a single cord dangles from the end of the 
ma in cord and when all th e pendants a re in terpreted as base I 0 
numbers, a nd the single end cord is similarly interpreted , it is 
found tha t the end cord nu mber is the sum of a ll the other 
numbers. 

N-dimensionaL amrys. F rom the color a nd spatial an.:ange men ts of 
the cords, logical relationships between numbers ca n be inferred. 
Befo re dea ling with q uip us, let us focus on the id eas of ma trices, 
subscrip ts, a nd d imensiona lity. Suppose we have our sta ndard 
media, namely pencil a nd paper , a nd a re given the following 
informa tion : the costs of 4 different a utomobi les sold in Detroit in 

Fig ure 7. Q ui pus w ith a mbig uous num bers. (Dig its represent kno ts in a cl uster, 
c ircle indicates u nits position) . 

A B c 
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car I 

car 2 

ca r 3 

ca r 4 

ca r I 

car 2 

car 3 

car 4 

1973 1974 1975 

284 1 2963 2900 Figure 8. A two-dimensional array. 

3442 4·0 13 4207 

3380 3365 3162 

2964 3268 3574 

Figure 9. A three-dime nsional array. 

D ETRO I T NEW YORK LOS ANGELES 

1973 19 74 1975 1973 1974 1975 1973 1974 
284 1 2963 2900 2763 3605 3120 2941 2990 
3442 4013 4207 3084 3712 4113 3540 4089 
3380 3365 3162 2961 3364 3248 3470 3378 
2964 3268 3574 2964 3486 3447 3012 3300 

1975 are 2900, 4207, 3162, and 35 74 dollars. These costs can be 
recorded as a one dimensional array : (ca r I , car 2, car 3, ca r 4) = 
(2900, 4207,3162, 3574). lf we were given the cost of each of the 
cars for several years, a two dimensional array (Fig. 8) could be 
used to reco rd them and retain both the disti nction as to the car 
a nd the yea r. This two dimensional array can be described as a 
matrix con ta ining cle ments a .. where i = I , 2, 3, 4 a nd corresponds 

lJ 
to rows (cars) anclj = I , 2, 3 and corresponds to columns (yea rs). 
H ence, a

1
:1- 2900; a 12 = 3268; etc. 

Let us add another descriptor: suppose we arc given th e cost or 
each or the 4 cars, for each or the 3 years, for each or 3 citi es. T o 
record the costs and retain the 3 distinctions, another spatial 
dimension , in addi tion to rows and columns, is needed. Instead , to 
remain on this 2D page, it might be more readable to resort to 3 
tables side by sid e (Fig. 9). 

The elements in our 3D array ca n be described as a .. k 
IJ 

i = I , 2, 3, 4 corresponds to row (car) 
j = I , 2, 3 corresponds to column (year) 
k= 1, 2, 3 corresponds to table (city) 
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Whether actual spatia l dimensions are associated with each 
descriptor (as in the ID and 2D examples), or whether arbitrary 
and ingeniously arranged tables are used when more descriptors 
are involved , the format of the array is intended to convey the 
relationship between the values. The subscript notation conveys 
only the structure and not the values themselves. The 3D example 
conveys that there are 3 descriptors 1:hence 3 subscripts i, j , k) , 2 of 
them with 3 states each (hencej can equa l I, 2, or 3; k can equal 
I, 2, or 3) and the other with 4 states (hen ce i= I , 2, 3, 4). The 
correspondence ofsubscript i to row,j to column, and k to table, 
gives each value in the original array an identity in terms of the 
different states of the descriptors (ex . 4207 = a

2
:
11

) . It is important 
to understand that the subscrip t notation describes the dassijicalol)' 
relationship of the values to each other rather than any algebraic or 
numerical relationship. 

When we find that this subscript notation provides a convenient 
form of description for a quipu , we infer that we are dealing with 
a collection of numbers similar to the above- that is, values 
recorded in several dimensions. Since the quipu consists of a 
horizontal main cord where each pendant along the cord repre-
sents a number, it is basically one dimensional. However, through 
the use of color and spacing, 2, 3, and 4 dimensional arrays in fact 
occur on actual quipus. 

Consider the following a rrangements (where R denotes R ed , B 
denotes Blue, \11/ denotes White, G denotes Green) ; all are two 
dimensional arrays of the kind commonly found on qui pus. 

( I) II 

I I I I I I I I I I 

a .. i= I , 2, 3, 4 (corresponds to 
lj groups set ofr 

by spacing) 
.i = l , 2, 3 (corresponds 

to position 
R R R R R R R R R R R R in group) 

(2) I 

I I I 

I I a .. i= I , 2, 3, 4 (corresponds to 
lj position in grou p) 

j = I , 2, 3 (corresponds to 
g roup, group set 
off by repeti tion 

R R R R B B B B W W W W of color) 



(3) a .. 
lj 

I, 2, 3, 4 (corresponds to 
color) 

1 1 11 11 111 1 11 

j = I, 2, 3 (corresponds to 
group, group set 
ofr by repetition 

R B G W R B G W R B G W of color) 

Similarly, three dimensional a rrays arc Conned such as: 

111 1 11 111 111 1 1 1 1 1 1 
R R R B B B R R R B B B R R R B B B 

i = I , 2, 3 (posi tion 
in subgroup) 

j = I, 2 (subgroup, 
sc.t off by 
color) 

k = I , 2, 3 (group, set 
off by spacing) 

In order to have a great varie ty of colors avai la ble, the quipu 
ma ker c rea ted new colors by combinatio ns of his basic colors. 
Usi ng 3 sta ndard weaving techniques to combine colors, 2 basic 
colors cou ld be used to designate 6 different states a nd wi th 3 
colors as many as 23 different states could be designated. Another 
sepa ration technique, in addition to colo r a nd spacing, is the use of 
special markers. T he markers ca n be pendant strings with no 
numbers on them that stand out because th ey are much longer, 
much shorter , or differently colored. Alternately, som e conspicuous 
fl ag is found: for example, several short s trings a re wrapped 
aro und the main co rd and tied toge ther so tha t they fo rm a co tton 
bump. 

On ac tua l quipus, separation a nd iden tifica tion techniqu es arc 
combined to yield ma ny different a rrays. Some a rrays a re: 

AS99 a .. i = l , 2, . .. ) 16 ASI I4 a ij k i = l , ... , 16 
lj 

j = I , 2, 3 j = I , ... ' 10 

AS 115 a .. i = I, ... , 7 k= I , 2 
l.J j = I, ... , 8 AS I2 1 a ij km i = l , ... ) 10 

j - 1, ... ) 7 
k= I , 2, 3 

m = l , 2 
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The no ta ti on pe rmits a co mpan statcmcn l. But in the b revit y. one 
sho uld not lose the sense o r complexity, for to do so would be to 
m iss the power of the quipu as a n cxprcssi\'c sym boli c dc,·icc . 
C onsid er , for ex a 111 pic, AS I 14 a bo,·e . This is a th rcc-di mc nsiona I 
a rray conta ining 320 p enda nts; 160 of the penda nts a rc fo rm ed 
in to 16 gro ups of 10 penda nts each. All th e pendan ts in a g roup 
a rc un ited by sharing the same color ; a nd each g rou p is d is ti n-
g uished from the o ne next to it by being a d ifl'e rent color . Then . 
separa ted by a la rge space on the main cord , th ere a re anothe r 160 
pendants. These a lso arc fo rmed into 16 g roups o f 10 pendan ts 
each by colo r. T he colo r pa ttern on the second part of the qu ipu 
is th e same as on the first pa r t. Hence, k = I, 2 corresponds to part 
set oft~ by spa ce and repeti tion of color pa tt ern ; i I , .. . , 16 
cor respond s to gro u p se t o f!' b y color; and j = I, ... , I 0 cor-
responds to positio n in gro up. 

After it has bee n obsen ·cd that a gi\'cn q uip u is a n :'>~-dimen-
sional a rray, n umerica l or a lgebraic relationships between ,-alucs 
ca n be sough t. W h en relationshi ps ex ist be tween th e valu es a nd 
arc consis tent for so me entire ca tegory, we feel con fid e n t that it is 
mo re tha n a spurious o bsen·a ti on because it d epe nd s on bot h the 
form and th e cont ent of the a rray. Look once more at th e 10 
exam p le ( Fig . 8 ) . An examination of the n d ues shows tha t: 

a1 :1 > a :11 > a1 :1 

Si nce th is has no consistency according to ca tegory, it is , ·alid b ut 
no t of any partic ula r interest. H o\\·c,·er, th e statement tha t 

a., . >a .. for a ll i .-L2, a ll j 
-] lj . 

says tha t each year car '2 cos t more tha n each of th e ot her cars. 
Looking next at our 3 D exa mple ( Fig . 9) , we sec that, in fact, 

a 2 .k > a . . k for a ll i ~,all j , a ll k 
tha t is! each1~'ear in each city car 2 cost more tha n each of' the 
other ca rs. Th is must b e consid ered more th a n chance. 

fig u re I 0 is the sa me 20 exa mple but it has bee n aug mented by 
( I ) a n add itiona l bottom row, and (2) an extra ,-a lue placed at the 
lower right. Before j u m ping to the conclu. ion that the n u m her or 
sta tes of a descr iptor has been increased , look a t the \'a lu es that 
were appe nd ed. The elemen ts in th e new row (row 5) consist of' 
th e sums of th eir respecti ve colu m ns. The extra va lue is the gran d 
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1973 1.9 7-1 1.975 Figu 1T 10. T he t\\·o-dimensio nal 

I :ZlH I 2963 2900 
arra~ sh m,·n in f ig ure 8 

ca r a ug nw nted b~Ā an additiona l 

ca r 2 3-H2 -1-013 -1-20 7 row and an extra n tluc. 

car 3 :r)80 :-1:>65 3 162 

car + 296+ :~:268 357+ 
-1-00 79 

1:2627 13609 13843 

tota l. S im ila r ly, a no ther col u mn \You ld have been added if row 
sub tota ls \HTC to be inc lud ed . Valu es whi ch arc the sum of o ther 
Y<tlucs a rc novv incl uded , bu t the arrc~r has in 110 way fumed into a 
ra/mlating rlr1•ia and there i.1 no U:~l' o_/knowing hm£' or where the calcula-
tion took plare. I t cannot e\Tn be sta ted with certa inty wheth er 
summ ing of th e 4 va lues in a colu mn led to th e 5 th value , or 
" ·hc tlw r the 5th , ·a lu c was su bdi,·id cd in to the 4 values a bove it. 
~n-crthclcss. \IT ca n conclude that the concept of addition is 
in ,·oh-ed. Also, the grand to ta l cou ld be viewed as the sum of all 
12 n tl ucs in th e o rig ina l 20 array o r as the sum of th e 5th row in 
the augm ented a r ray. I n either case , th e subtotals a rc not simply 
a step on the way to the g rand total sin ce they haYc been re ta ined 
as i nclepc ndcn t pieces of in forma tion . 

.Just as in ou r pa per a nd pencil example, one se t of sub tota ls 
could ha\T been associa ted \\'i th rows and a not her set wit h 
columns, so the d ill'crent sub total s on :\-dimensional q ui pu a r rays 
adh ere to th eir d imensiona l indica tors. Thus we lind that on a 

q uipu such as arrangem en t ( I ) a bo \"C. the su btotal of eac h of the 
-1- g roups is a ssocia ted \\·it h the g roup by the in clusion of a n add i-
tional penda nt in each group. Wh en a su m cord is included with a 
g roup. it is spat ia ll y disti nguished by being tied to the m a in cord 
so tha t it l~tlls up,,·ard rather than d own ward! O n a quipu suc h 
as (3) , if' the subto ta ls associa ted \\'ith each of th e co lors we re 
included, th ey wou ld consti tu te an add iti ona l group con tain ing 
each of' those co lo rs. Fi nally. a grand total w hen presen t is 
a nom alous. as it was in ou r pa p er a nd pencil exam ple, and would 
usua ll y be spatia ll y dist ing uished by simp ly d ang ling from the end 
o r the m a in cord. 

T o concl ude ou r discussion of the N-d imensiona l a rrays, we note 

346 r 'i.rib/1' Languagl' : /.\' 4 AufU/111/ !.975 



Figure II . A tree diagram with two le\·cls . 

ma ny one dimensional arrays have grand to ta ls, severa l two 
d imensional arrays con tain upward di rected subtotals or an end 
g roup of subtotals, and some three dimensiona l arrays contain 
both grou ps tha t arc subtotals of other grou ps as well as an end 
grou p of subtotals that include them . R egu larit ies consisten t 
th roughout categories ,·ary in type wi th one of the most unusua l 
being a fixed proportionality. 

Trers and hinanlzies. We turn now to a di scussion of a second , com-
ple tely diflc rcnt type of array. Before looking a t their ex pression as 
a quipu con fi g uration, a ttenti on is gi,-cn to the ideas of tree 
diagrams a nd hierarchies. 

Suppose we start o nce agai n with our sta ndard m edia of pencil 
a nd pa per a nd are given the fo ll owing information: 8 people 
(Mr. A a nd his son ; Mr . B ; Mr. C a nd his son a nd daughter, a nd 
Mr. 0 and his daugh ter) went fishing on one boat a nd ca ught 29 , 
21, 39, 28 , 16, 41 , 13, and 39 fish respectively. We wan t to record 
the num ber of fi sh ca ught b y each family on the boa t but re tain 
the identi fi ca tio n by generation and sex. Using the na tural hier-· 
a rchy of generation , we record the catch of each fath er and below 
that (connected by a straig h t line for a son a nd a wiggly line for a 
daughte r) the ca tch of his child ren (Fig. I I ) . 
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Figure 12 . .'\ tree diagra m wi th three le1•cls. 

This diagram has 2 levels; the first corresponds to the fathers 
a nd the second to the child ren. As one moves from each value in 
the first level to th e second level , it is possible to bra nch into 2 
val ues . Although Mr. B is a lone so his family is only represented by 
I level a nd Messrs. A a nd 0 each have only I child with them, 
th e d iagram as a whole has 2 levels and 2 possible branches to the 
second level. 

Let us increase the number of people that were on the boa t: 
Mr. A's son brought his son and daughter, Mr. B brought his 
son 's son and daughter, Mr. C 's son brought his son a nd da ughter, 
and Mr. C 's d a ughter brought her son, who caugh t 10, 12, 14, 11 , 
8, 7, 8 fish respectively. To include this information, another level 
is added to the d iagram. All the informa tion has been recorded on 
a tree diagram (Fig. 12). 

This diagram has 3 levels with 2 possible branches from each 
value Otl the first level to the second level and 2 possible bran ches 
from each value on the second level -to the 3rd level. (Notice that 
al though Mr. B's son was not present, he has been included with a 

348 Visible Language : IX 4 Autumn 1975 



catch of 0 in order to place his children in the appropriate 
generation. ) 

With a tree di agra m, it is easier to look for regularities consistent 
a cross levels or consistent with respect to branches. One can 
observe, for example, that each of the values on level I is greater 
than the sum of its connected valu es on level 3; namely, each 
father caught more fish than all his g ra ndchildren combined. 

This problem , as it is stated, can easil y be extended to have 
more fathers on the boa t (more starting points), or additional 
generations (more levels). If it is ex tend ed by including more than 
I son and daughter per person, there would be more branches per 
level , but we would have to decide whether to use the same style 
connector for each son (or daughter) or to use different sty le con-
nectors depending on some other characteristic (say, age). Also, 
the problem has the same transitions from each level to the next, 
which can easily be modified by, for example, letting the children 
but not the adults bring friend s. 

The important feature of any tree diagram is that each item a t 
the bottom can be traced upward in one and only one way passing 
through each level exac tl y once as you proceed upwa rd. In draw-
ing a tree d iagram, it is crucial tha t the possible ways to proceed 
from one level dow n to the next lower level are clearl y d efined. 
H ence, they are most adaptable to describing hierarchical organi-
zational structures whose organ izing principle is who reports to 
whom, or for d escribing processes with d istinct stages which are 
structured in tim e. 

Wha t we call tree diagrams seem to find a d irect expression in 
the format of qui pus; it is as if both contemporary western symbol-
ing a nd Inca symboling approach each other at this point. On 
many pendant cords there a re suspended I or more other cords 
from wh ich there are suspended yet other cords, a nd so on . With 
paper and pencil , different symbols to distinguish the branches a re 
needed . In the fish problem, only 2 connec tors were used ; one 
represented by a straight line and the other by a wiggly line. T he 
quipu is much less res tric tive as different colors are used to 
distinguish branches. By viewing this a rray as a tree diagram, we 
emphasize tha t cords must be considered as part of a hi era rchy 
where each pendant or subsidiary carries on identification by its 

~ . Ā~. 
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level a nd branch within tha t hierarc hy. For example, a quipu 
similar to the 2 level tree d iagram (Fig. I I) could look like: 

W R w W B R W B 

a nd one compara ble to the 3 level tree d iagram (Fig. 12) : 

W R B R W R B R W B R R B R W B 

If, in our example, there were a second boat with 4 fa milies, this 
hypothetical qu ipu representation migh t have adjoined to the first 
group of pendants another group of 4 pendan t cords with sim ilarly 
R ed and Bl ue colo red subsid iaries attached to the pendants a nd to 
each other. It could then be described as a two dimensional array 

a .. i= I , 2 (group) 
IJ j = I , 2, 3, 4 (position in group) 

where each pe ndant is a sta rting point in a 3 level hiera rchy with 
2 branches possible from each val ue from level to level. 

An upward d irected cord associa ted with each group could 
ca rry the group subtotal. I n our exam ple, such a total could be for 
the entire boat and cou ld be on one pendant alone. Alternatively, 
the to tal could be on a pendan t with 2 levels of subsidiaries, thus 
expressing the boa t to tal but keep ing the genera tiona l d istinction ; 
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or, it could be on a pendant with 2 levels o f subsidi a ries with 2 
branches on each, thus keeping bo th the generational and sex 
distinctions. On actual quipu there arc some group subtota l cords 
that retain th e branches or levels, some that lump th em, and some 
that sum only the pendants and ignore the subsidiaries. 

T o conclude our discussion of hiera rchical a rrays, we cite a 
specific quipu example. The example is chosen to impress the 
reader with the logical com plexity that can be expressed on a 
quipu- for o bvious reasons it cannot be transcribed here. On one 
quipu the penda nts carry up to 5 levels of subsidia ries with as 
many as I 0 branches from each value on some levels. 

Media and Civilization 
In Tristes Tropiques, Levi-Strauss ( 1955) te lls what happe ned when 
the lead er of a Brazil ian tribal people learned about writing. H e 
takes the story as a point of departure for a d iscussion of writing 
in early civiliza tio n. The discussion begins, as expected , with the 
repe ti tion of the self-comforting thought tha t writ ing is the most 
important criterion for civilization, the one that is most worth 
retaining on the lists of wha t cha racterizes civilization. Suddenly, 
all of the pleasant connotations associated with this thought a rc 
thrown into doubt ; the author recalls that no sooner did the tribal 
leader find o ut a bout writing then he seized upon i t as a means to 
enhance his prestige and authority. Levi-Strauss thereupon draws 
the following inference: "the use of writing for disinterested ends, 
and with a view to satisfaction of the mind in the field s of the 
sciences or the arts is a secondary res ult of its inven tio n- a nd may 
even be no more tha n a way of reinforcing, justifying, or dis-
simulating its primary function. " And what is the p rimary func tion? 
According to Levi-Strauss, " the primary fun c tio n of writing as a 
means of communication , is to facilita te the enslavement of huma n 
beings." H e points out tha t writing ma kes its appeara nce a long 
wi th oppressive political systems. And that is why, says Levi-
Stra uss, writing goes together, for example, with massive a rch i-
tectu re: to accomplish the architectural feats of th<> anci<>nt world , 
thousands of people had to be assem bled and they were taxed to 
the limits of their strength . Incidentally, Levi-Strauss insists that 
the case of the Inca confirm his hypotheses: they were unstable, 
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they " decomposed " q uickly; however politically oppressive the 
Inca were, the a bsence of wri ting supposed ly prohibi ted them from 
ma intaining th eir position of power. 

T he last comment can be dismissed as an unsuccessful attempt 
by yet a nother au thor to deal with the " but they have no wri ting" 
problem. As for the rest, the evidence can be interpreted as lea ning 
toward support for the notion advanced by Levi-Stra uss. The 
content of the bulk of ea rly media is statistical and economic; 
presumably, those in authority need ed these data to exercise 
control. W ha t was wanted was a d evice to keep track of essential 
information. In the Andes, Baudin (196 1) contends, " The statisti-
cal reports of pre-Columbian Peru enabled the Inca and the higher 
offi cials to know wha t the economic condition of the empire was 
and to a ct accordingly." The d evice they used was the quipu ; 
e lsewhere other d evices were used. 

T heoretical support for the Levi-Strauss opinion comes fro m 
what Max Weber ( 1952), discussing bureaucracies in general, calls 
the concept of " official secrets." " Bureaucra tic ad mini stra tion," 
says vVeber, " means fu ndamental ly the exercise of control on the 
basis of knowledge." Those in au thority, again citing Weber, 
" acquire through the conduct of office a special knowledge of facts 
a nd have available a store of documentary material pecu liar to 
themselves."; all of this " is a product of the striving for power." 
Now in early civilizations, including the Inca , everything surmis-
able about scribes and quipu -makers, and everything that is known 
about the information they recorded, suggests that a privileged 
a ppendage of the eli te were recording "official secrets" peculiar to 
themselves a nd to those whom they served. W riting for what 
Levi-Strauss calls " disinterested ends" was indeed thousa nds of 
years in the future; in tha t future, something more tha n qui p us 
might be required. 

A way to cha racterize a civi liza tion , other than holding up a 
checklist, is to define its particular style. T he search for the style of 
a civiliza tion requires the iden tifica tion of basic symbols. The 
seeker, we think, is left with a sense of having missed the point that 
comes in the wake of a part by pa rt analytic approach. Bu t the 
Gestal t, the unity, the underlying principle, is often elusive. We are 
indebted to A. L. Kroeber ( 1963) for reminding us of the origins 

352 Visible L anguage IX 4 Autumn 1975 



of the word style: " The etymology is from st_)'lus, th e pointed rod 
used for writi ng on wax by Greeks and R o ma ns. The sense here is 
metaphorical, as we speak of an inspir ing or poisoned pen, of a 
fluent or a bold hand. A man 's style origi na ll y was his characteris-
tic, idiosyncratic manner of writing: possibly at first with emphasis 
on the shapes of his let ters, his handwriting, certai nly later with 
reference rather to his choice a nd combina tion of words.,. The icon 
of Inca Civilization is the quipu; we return here to th e original 
associat ion of the word style with media. 

As al ready stated, q uipus are made ou t of cot ton shaped in to 
cords. Cotton cords a re ligh t and not especiall y du rab le; in this 
rega rd , they arc more like the papyrus of Egypt than, say, the 
cla y of Babylonia. One theory has it th at heavy dura ble media go 
with early empires that stress time, and lighter, less permanent 
materials go with em pires that stress space (I nnes, 1950). How-
ever, this may be, the view from inside Inca Civi lization (as con-
trasted with the "outsid e" comparative view) points to couon as 
the obvious materia l. 

Cotton ha d been brought under cu ltivation for the fi rst time in 
human history along the Pacific coast within sig ht of the Andes 
thousands of years prior to the a ppearance of the Inca. The long 
period of cotton cultiva tion and use had importan t conseq uences 
that a rc direct ly relevant to the presen t stud y. Gayton (1961 ) puts 
i t succinctly: "The head start, so to say, which textiles had in 
ceramics, metal , and mural decoration may have estab lished a 
lasting p riori ty for the textile art as the primary means of visua l 
communica tio n." But there is even more to it than that: over the 
millenia, a nd before th e emergence of the Inca, cloth took on a 
pecu liar significance for Andean peoples. Commenting on this, 
Murra ( 1962) writes: " There is nothing strange in the poli tica l 
use of prestige objects; th e novel ty consists in the d iscovery tha t, in 
the Andean area, the artifact of greatest prestige a nd thus the 
most useful in power relations was cloth." Thus, in the cotton 
qu ipu, the Inca had a material that carried its own extraordinary 
message . 

In every culture, there are special objects that stre tch to regions 
fa r beyond the particular purpose for which they were intended. 
These objects sum up a reas of meaning for which there may be no 
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Figure 13. This quipu (AS33 ) is in the coll ection of' the Peabody Museum of' 
Archaeology a nd Ethnology, H arvard University. Pho to by the authors. 

verbal counterparts. They usually are common and replaceable, 
but they are not always inexpensive, as witness the American 
automobile. Sometimes they are keys to the culture for the ou t-
sider; for the insider, in particular children in the process of learn-
ing, they are indispensable cues. They may be fi xed and rather 
permanent as the Medieval cathedral, or they can be imper-
manent and leave no trace, like an igloo. 

We think that the quipu is such a special object. There is no way 
to p rove this; but we can give a few examples that form part of 
the basis for our intuition, and thus conclude our essay. vVhen the 
main cord of a q uipu is freely held , one sees a smooth parabola 
bounding the tops of a series of vertical lines (Fig. 13). This shape 
is repeated in the hanging bridges of the Andes (Fig. 14). 
Suspended from the sides of rivers like giant quipus, these bridges 
were made, like quipus, from plant material and they are similar to 
quipus in construction. If the quipu as a special object is like a them e 
i t should be repeated visuall y and thus un'derscored : the bridge is 
one of several instances that meets this requirement. Anoth er 
requirement for being a special object is the ability of the object to 
express fundamenta l cultural notions. This is easy to show in th e 
case of the quipu and the ceque system. The eeq ue system was the 
all important social organizational basis fo r the Inca state; it 
guided marriage, work, myth and ceremony, and so on (Zuidema, 
1964 ). I ts complexity is too great to detail here; however, it can be 
formally described a s a division of the whole into 4 quarters, a nd 
within the quarters , a further division into 3 se ts of 3. Using 
standard elemen ts, a q uipu expressing th e formal structure of the 
ceque system can be constructed as follows : 

\\\ Ill Ill 
A'liC ABC ASC. 

II I I I I I II 
ABC ABC ABC 

11111111 1 
ABC ABC ABC 

Ill \IIIII 
A BC A llC ABC 

Figure 14. Until recently, this bridge hu ng over the Apurirm\c Rivn in Peru. I t 
1vas replaced by a metal bridge in 1968 (Gade, 1972 ). The pho tograph is here 
throug h the courtesy of' Professor Daniel W. Gadc and by pnmissio n !rom the 
Annals of' the Association of' American Geographen, 62. 1972. 



I. R eferences to a c tual q uipus arc followed by a letter and number designation . 
\\'c idrnti fy a ll publi sh ed quipus by this sytem: th e le tte rs refe r to the author; th e 
num ber to each quipu in ch rono logica l order of publication b y author. For 
example, AS 100 refers to the one hund red th quipu publish ed by the authors of 
this anicle. For m ore details, sec Ascher and Ascher, 1972. 
2. Very man y people in severa l countries coop erated with our efforts to locate 
and stud,· quipus. Instead of th ank ing only a few people here, we will , instead , 
inc lude eve ryon e in a fo rthcoming fina l publication. 
3. The Wcnner-Grc n Foundatio n fo r An throp ological Research provid ed panial 
financia l suppon for ou r work. 
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