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Today the prevailing assumption is that we are living in the most technically advanced country in the world.  And although we are teaching in a field that has been most resistive to change and to technical innovations, we are convinced that technology will prevail, just as in the geopolitical world we will prevail over all others because of our technical superiority.

A reality check may be in order.  History tells us that more often than not, technically backward cultures have conquered, absorbed, and changed technically superior cultures.  Most examples are obvious.  The Myceneans were conquered by the Greeks, the Athenians by the Spartans, Rome by the Germanic tribes, and the Moors by the still medieval Spanish.  There are numerous lesser known examples.  This paper will begin the analysis of one of these--the conquest of the Inca by the Spanish.

 The final product of this research will be composed of three parts:  1) Background and overview, 2) Buildings, crafts, and other technologies, and 3) Contemporary implications.  This paper will present part of Part 1--an analysis of Inca society as expressed by the built environment with comparisons to that of the Spanish invaders. 

Introduction

In many of the Incas' houses there were very large great halls, two hundred paces long and fifty to sixty wide, one single chamber... .  In the city of Cozco I managed to see four of these great halls that were still standing in my childhood.  One was in Amarucancha...where the school of the Holy Society of Jesus is today, and another was in Cassana...and another was in Collcampata, in the houses that belonged to the Inca Paullu... .  This great hall was the smallest of the four, and the largest was that of Cassana, which had a capacity of three thousand people.  It seems incredible that there would have been timbers capable of spanning such large chambers.  The fourth hall now serves as the Cathedral (Garcilaso de la Vega (1609) quoted by Guidoni and Magni, 1977).
This short passage in Garcilaso de la Vega's descriptive work, Comentarios reales de los Incas, captures a major characteristic of Inca space and the Spanish adaptation to that space.  Inca space was large, expansive, grand though not monumental.  It was grander even than Spanish cathedrals and cabildos.  A single Inca compound more than accommodated all the buildings and out-buildings of a Spanish monastery.  The  Spanish laid out blocks of houses within the Inca plazas, as well as their cathedrals and administrative buildings.


This introductory quote also suggests another characteristic of this not so happy meeting of two cultures:  the Spanish built upon and often within the Inca foundations.  Inca walls proved too durable and perhaps too beautiful for even the Spanish to destroy.  On the other hand, Inca architecture was much less religiously representative than that of the Aztecs and Maya, so these fanatics of Christianity in South America were much less inclined to totally efface structures that were functional to their culture.  

The Spanish economy of space may have been due to their having been confined by the Arabs to a small sector of the Iberian peninsula for five hundred years, while the Incas, at least for a hundred years prior to the arrival of the Spanish, enjoyed an almost unlimited empire stretching for over a thousand miles with a wide variety of resources and wealth unknown to the Spanish except in their imaginations.  But this imagination drove them over oceans and unknown lands in search of El Dorado, the city of gold.  And, although it was not exactly in the form they dreamed of, they found it (Guidoni and Magni, 1977).


The Incas were respectful of their gods, and their gods dwelled in the mountains and the sky. Unlike the Mesoamerican civilizations, they did not build pyramids, although a few of the cultures preceding the Inca did.  And although many of their buildings were large, they were not tall.  They did not crowd out the sky and hide the mountains.  In an Inca city, you would always be aware of the sky and mountains, although in many cases this awareness, the view of the mountains and sky, was designed (Gasparini and Margolies, 1980).

The Inca imposed a geometry upon the landscape that was not only applied to their cities, but to their empire.  An earlier culture, the Nazca, had provided dramatic examples of marking the landscape:  immense earth sculptures that extended for miles, many of which have only been discovered by satellite photos.  The Incas sculpted their empire for practical purposes:  high intensity agriculture.  Aside from contemporary Japan, the Inca empire was probably the most intensely cultivated area in the world, at least at that time.  Through extensive terracing, the Inca made the best of an area that today has the least arable land of any Andean country (Bonavía 1978).

There are numerous studies of contemporary descendants of the Inca, as well as speculation about the ancient Inca, that attempt to explain the connection between their cosmology and the geometrics of their cities and empire, but what we actually know about Inca culture is very little. Since Inca writing is unknown, our only historical sources are Spanish observers.  Attempts at cross checking these sources has uncovered so many discrepancies as to suggest their unreliability.  Archaeology, despite its improved methods of dating artifacts and more sophisticated and apparently accurate statistical models for estimating populations, only provides a picture of the material culture.  Speculations about social structures based upon material evidence are questionable, as even archaeologists admit (Moseley, 1992).  Anthropologists, using the constant variables argument, attempt to shed some light on pre-historic cultures by studying their contemporary descendants.  This seems to have some merit, although the layering of cultures, in this case, the Spanish, as well as environmental adaptations presents a web as complex as contemporary Andean weavings.  In short, this is a much studied civilization about which very little that is factual in an historic sense is known.  This paper includes the few pieces of evidence about the specific topics addressed, as well as interpretations more or less agreed upon by current scholars.  


The Space of Empire


The naval of the universe, the capac usnu, was a multifaceted dais of finely hewn rock with a vertical pillar and a carved seat, which stood within the plaza.  The jutting pillar was a celestial sighting point for tracking heavenly luminaries and dark constellations in the quarters of the universe.  The sculpted seat was a stone throne where the emperor, the 'son of the sun', maintained terrestrial order.  The lord of the realm ascended the dias to review processions, to toast the gods, and to placate the ancestors.  Copious libations of chicha were poured into the 'gullet of the sun', a regal basin of stone sheathed in gold rested at the foot of the usnu (Moseley 1992).  

This wonderful description by an archaeologist waxing poetic (italics by this author) is an example of the kind of speculation that archaeologist seem to find hard to resist.  Nevertheless, it suggests several key facts supported by archaeological evidence and descriptions by Spanish chroniclers.  The Inca created an empire that was rigidly organized according to celestial observations emanating in sight lines called ceques from a cosmic hub located in their capital city, Cuzco, the naval of the world (Moseley 1992, Guidoni and Magni 1977).

From this vantage point, the Inca divided their empire into four sections.  This division did not align with the cardinal points of the compass, but was divided using northeast/southwest and northwest/southeast axes.  The four quadrants, called suyu by the Inca, correspond to four very different ecological zones:  the tropical coast, the fertile highlands of relatively large valleys, the rugged highlands, and the arid coast.  It seems likely, given the preoccupation of the Inca with the production, collection, and division of economic surplus, that the empire was divided for the exploitation of the specific products of each region.  Roads radiated from the Inca capital of Cuzco to the four suyu.The Inca roads began exactly at a corner of the great square of Cuzco and passed through or adjacent to the squares of all the major cities of the empire.  The regional capitals were also generally oriented toward the compass points that divided the empire (Gasparini and Margolies 1980, Hardoy 1968). 

The Spanish oriented most of their New World cities in precisely the same directions, but probably for a different reason:  building orientation at some angle other than north-south/east-west results in smaller heat losses and heat gains and avoids the extremes of prevailing winds (Crouch 1982).  On the other hand, many of the Spanish cities were founded on the ruins of indigenous cities whose foundations resisted any change in orientation (Hardoy 1968). 

The Spanish empire in the New World was organized, like the Inca empire, on an ecological basis for the extraction of mineral wealth for transport to Spain and agricultural wealth to support the urban Spaniards, who controlled the extraction of wealth.  The requirement for trans-shipment by the Spanish resulted in an emphasis and predominance of port cities, such as Lima, Quayaquil, and Cartagena, within the Spanish empire which did not occur in the Inca empire.  Interior cities to serve the mining cities flourished, while administrative and religious centers such as La Paz, Quito, and Bogotá flourished or declined relative to adjacent economies (Butterworth 1981).

However, despite the shift to coastal orientation, the spatial organization of the Spanish empire did not obliterate Inca space.  The Inca roads and infrastructure continued to function, as did the ecological reliance on the four quarters of the Inca empire (Hardoy 1968).


The Space of Andean Cities
The Incas united by force and economic coercion what had been a number of city-states, several with sizeable populations.  The pre-Inca city of Chanchán may have numbered a half million in population and covered an area of six square miles.  Although there is no doubt that the Inca were influenced by and incorporated into their own schemes planning concepts from cities like Chanchán, they created and imposed a rigid social, spatial, and economic order upon both new and existing cities that came under their control  (Hardoy 1968).  Scholars speculate that this rigidity and hierarchy of spatial order had cosmic and cosmological origins.  Archaeologists with a penchant for astronomy have made no end to their identifications of stellar alignments of Inca architecture.  Those of a more mystical nature identify mountain profiles, Inca canals, and urban shapes with both human and animal images.  The Inca habit of naming urban areas for animals only fuels speculation.  Ironically, the most important astronomical observatory in the Inca world, the Coricancha, was located in an area of Cuzco called "The Tail of the Puma."  This temple was the "hub of a cosmic dial for tracking multitudes of celestial phenomena and correlating them with terrestrial phenomena."  Forty-one sighting lines have been identified, along which are 328 huacas, pillars, or other identifiable station point.  Astronomers point out that there are 328 days in twelve sidereal lunar months.  Perhaps a coincidence, perhaps not.  More importantly, it seems likely that this was a key point in surveying and dividing the Inca empire starting with Cuzco itself (Moseley 1992, Stern 1993).

Cuzco was divided into two districts representing the two moities of Inca society, the upper moity or hanan and the lower moity or hurin.  This division corresponds with the upper and lower site lines (ceques) immanating from Coricancha.  All Inca cities were divided into these two moities, as are many indigenous towns today.  

The Inca rebuilt or founded numerous cities for which Cuzco may have been the model.  These cities are characterized by the predominance in both plan and elevation of the trapezoid.  The Spanish commented that Inca cities were regular in pattern with street corners at right angles.  European maps drawn at that time reflected square blocks, which was the Spanish colonial pattern (Gasparini and Margolies 1980).  The Spanish were wrong, as more accurate plans indicate.  Although the shape of Inca cities was far from regular, trapezoidal shapes seem to dominate.  Jean-Pierre Protzen discusses the layout of Inca cities and methods of surveying in some detail.  Apparently the Inca used the circle as their basis for constructing geometric shapes, just as we use the triangle.  The circle, however, makes the contruction of angles other than right triangles simple, which helps to explain the Inca preference for trapezoidal shapes.    

Protzen is far less convinced than other authors that the Inca used planning principals other than site effective design.  And although he recognizes the social structure of the hanan and hurin, he doubts that there is sufficient evidence to indicate a physical boundary, even in Cuzco.  Nevertheless, Inca cities have a number of commonalities:  a greater and lesser plaza, the presence of a religious structure (usnu or w'ka) in their plazas, low building profiles, and definitive walled blocks called kancha (Protzen 1993). 

For both the Inca and the Spanish, the plaza was the center of the city.  However, the Inca plaza was far larger than the Spanish plaza mayor, although it contained or was surrounded by similar religious and administrative functional elements.  Not only was the size different, but the height to width ratio was even more dramatically different and designed for an entirely different effect.  In a Spanish plaza, one is aware only of the buildings surrounding it.  Although the buildings may not be very tall, the confined length and width of the Spanish plaza prevents a larger vista.  The Inca plaza was a great open space, larger even than a football field, and generally surrounded by buildings, although perhaps as tall as Spanish structures, lacking any architectural features whatsoever.  The emphasis is on the sky and surrounding mountains.

Today, the surviving remnants of Inca cities seem unremarkable and featureless except for the fine stonework, but when the Spanish arrived, they were ornamented in gold and silver, lushly landscaped, with water and fountains everywhere.  A conquistador describes his first impressions of a residential compound in Cuzco:

The stone appeared to me to be of a dusky or black color, and was excellent for building purposes.  The wall had many openings, and the doorways were very well carved.  Round the wall, half way up, there was a band of gold, two palmas wide and four dedos in thickness. The doorways and doors were covered with plates of the same metal.  Within were four houses, not very large, but with walls of the same kind and covered with plates of gold within and without (Cieza de León quoted by Moseley 1992).

By all accounts, the city was ablaze with gold and silver, much to the detriment of the Inca future.

The kancha or walled block was the most ubiquitous element of the Inca city.  Openings in the wall were invariably in the shape of a trapezoid.  Doors were very low so that even and Inca had to stoop to enter.  The kancha housed or was part of a group of kanchas that housed the social building block of Inca society, the ayllu.  This was a kinship group that traced its origins to a single mythical ancestor.  Very often the members of the ayllus practiced the same or similar trades.  The kanchas usually housed four families that shared some facilities, but lived in seperate dwellings surrounding a central courtyard containing a w'ka of the ancestor (Gasparini and Margolies 1980).

Although Spanish houses abutted the street and invariably contained an interior courtyard, there is nothing in Spanish architecture or kinship structure equivalent to the kancha;  and although the Spanish enjoyed an extended family that included their own unique social structure, the compadrazgo, there was no exact equivalent to the Inca ayllu until the Spanish began to absorb elements of this relationship themselves.

Water was another ever present element in the Inca city.  The Inca were masters of irrigation and water control.  Canals and aquaducts crisscrossed their empire.  Their cities were served by both fresh water and sewage systems.  Spanish chroniclers reported on the peaceful sounds of moving water throughout Inca cities, as well as the order and cleanliness of the streets.  These streets were narrow by Spanish standards, although in many Inca cities the street widths survived Spanish rebuilding (Moseley 1992). 


THE INCA IMPRINT
The influence of native urbanism on colonial urbanism can be seen in the location of the first colonial cities on the continent and in their plan.  Even to this day, more than five centuries after they were conquered, in Mexico City, in Cuzco, and in numerous villages of native origin, land usage and even layouts can be found which functionally constitute modern versions of pre-Columbian usages and which persisted through the colonial period (Hardoy 1968).

It should not come as a surprise that a culture so similar to the Inca should retain their urban patterns and even non-religious structures. This interaction and continuity is dramatically and beautifully in evidence throughout the Andean region where Spanish structures were built using the Inca walls as their first story.  The exquisite stonework of the Incas compliments the white stucco, Moorish balconies, and red tile roofs of Spanish structures.  Nowhere is the technical superiority of the Inca more apparent than in the contrast between the Inca joinery and that of the Spanish masons that followed.  The stones set by the Inca were pre-cut and polished before placing.  Rectangular and polygonal shapes were preferred;  although square stones exist.  Joints were sunken and so tight that initially archaeologists thought they were confronting ashlar masonry (Naranjo 1991 and Washtel 1977).
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