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ABSTRACT: This paper discusses how using GIS and GPS for teaching cartography, projections 
and spatial concepts of ancient transportation routes can be a technique generalized for use with 
other students. The pedagogical aspects of teaching field techniques while researching local 
ancient Incan trails bring students, teachers and local informants to a common goal of better 
understanding of the area. During August 2008 a global positioning system and local knowledge 
were used to identify and trace on digital topographic maps a small portion of an east-west 
Andean-Coastal pre-colonial trade route west of the Pan-American Highway in Cotopaxi Province 
approximately 30 miles west of Lasso, Ecuador. Eleven points were placed on digital topographic 
maps of the region using a geographic information system and laptop computer. The independent 
study student was thrilled with the field experience. It is anticipated a similar technique can be 
replicated with other individuals or small student or teacher groups. 

 
 
BACKGROUND 
A vast network of pre-Hispanic trails exists along the ridges and valleys of highland Ecuador 
connecting cultures both past and present. Switching back and forth and extending down steep 
forested western slopes of Cotopaxi Province, dirt paths and rough roads are still used by locals 
who make their way along the mountains, usually on foot, through rich cloud forests and lush 
highland pastures. As the trails drop in elevation to more temperate coastal environments, small 
sugarcane and tomato producers are evident on the landscape. This paper discusses the history 
and present use of the trails and provides a report of field work in the region.  
 
During August 2008 a hand-held global positioning system (GPS) and local knowledge were 
used to identify and trace on digital topographic maps a small portion of an east-west Andean-
Coastal trail that is thought to date from pre-colonial times. The study area was located west of 
the Pan-American Highway in the Canton of Sigchos approximately 30 miles west of Lasso, 
Ecuador. Field work involved collaboration with an undergraduate researcher and an Ecuadorian 
geographer. Photos and maps helped achieve a better understanding of the local environment and 
the significance of trade routes that are thought to be both ancient and modern. GPS readings 
were taken along a trail segment that is considered by locals to have linked with a primary north-
south Inca trail at the approximate location of the present-day Pan-American Highway. Elevation 
measurements ranged from 2790 meters (9207 feet) above sea level to 3562 meters (11755 feet) 
above sea level. 
  
Volcanic and tectonic in origin, the mountains of Ecuador include 220 volcanoes of which 20 are 
active. The two volcanoes closest to our study area are the frequently visited Mt. Cotopaxi (5897 
meters) just south of the capital city of Quito and the twin peaked Illinizas (5248 meters) that can 
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be seen as one looks eastward from the field site. By way of reference, the highest point in 
Ecuador is Mt. Chimborazo, an ancient volcano in the south of the country that reaches 6310 
meters (20823 feet) above sea level. Local hydrology and cartography locate the study site 
between the Toachi River to the east and the Palenque River to the west, between the Equator 
and 1 degree South latitude, and between 81 and 82 degrees West longitude.  
  
TRAILS AS PREHISTORIC AND HISTORIC DATA 
Most of what is known of pre-Colonial times comes from archaeological evidence, Spanish 
chronicles and oral histories. (MacQuarrie 2007; Stahl 1991; Stahl and Athens 2001) Those who 
lived in the central Andes of Ecuador were influenced to a greater or lesser extent by the 
conquering forces of the Inca and later the Spanish. During pre-Inca times, chieftain political 
systems and agricultural economies depended upon trade among regions dominated by various 
ethnic groups, primarily the Pasto, Otavalo-Caranqui, Panzaleo, Puruhá, Cañar, and Palta. 
(Newson 1995) Ranging in elevation to over three thousand meters, a variety of crops was 
grown, e.g.: maize, quinoa, beans, squash, potatoes, and cotton. (Morris 1999) Systems of 
production varied by altitude and resulted in vertical integration of trade among groups. Known 
as the archipelago system, highland people developed trade routes to the coast and to the 
Amazon lowlands to exploit complementary trading arrangements for desired resources such as 
seafood, shells, and lowland cotton. (Murra 1981a, 1981b, 1985a, 1985b) The group most 
associated with the Canton of Sigchos in the present day province of Cotopaxi is the Panzaleo, 
whose lands extended south of Otavalo from the Guayllabamba River to where the Pastaza River 
enters the Andes. The Panzaleo were responsible for supplying cotton to the weavers of Quito 
and were known to trade with groups residing on the slopes of the eastern cordillera, the eastern 
lowlands, and the coast. (Bray 1995, Staller 2001) 
 
The Inca invaded and conquered to varying degrees the existing ethnic groups and dominated the 
region for less than one hundred years from approximately 1463 to 1531. The first areas of Inca 
conquest were under Inca control for seventy years prior to the Spanish invasion while other 
areas were under Inca control for shorter periods of time, e.g., Otavalo in the north experienced 
Inca rule for about forty years. (Whitten 1981) Migrating north from what is modern-day Peru, 
the Inca developed extensive inter-village trading systems, established hierarchical systems of 
government, introduced new crops, e.g., sweet potato, coca, yucca, peanuts, and promoted 
increased use of llama wool for textile weaving. (Hanratty 1991, Ogburn 2004) Credited with the 
spread and unifying influence of the still widely spoken Quichua language, the Inca sought to 
increase inter-regional trade within their empire through expansion into what is present day 
Ecuador. They extended their Imperial Highway from the capital city of Cuzco, in present day 
Peru, to Quito, in present day Ecuador, a distance of nearly 2000 kilometers. Although some 
transportation occurred by boat along the coast, travel by foot on trails and roads was the primary 
means of travel, trade, and communication during pre-colonial times. (MacQuarrie 2007) During 
the 1530’s and 1540’s, Benalcázar, with authorization from the King of Spain, conquered many 
Inca cities and began the process of European domination. Main transportation routes were 
widened to accommodate horses, cattle, sheep and wheeled carriages. More remote travel routes 
continued to be used as footpaths. Nearly three centuries later, in 1822, the people of Ecuador 
claimed independence from Spain. 
  
What we think of today as the Inca Trail is in fact a vast network of Inca and pre-Inca trails, 
some of which have been covered by roads and highways. Nevertheless, many footpaths 
continue in use today as local Indians and mestizos (mixed Indian and European) travel to 
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periodic weekly markets in Andean towns and villages. (Elbow 1995) Some footpaths have been 
widened to accommodate four-wheel drive vehicles, some are used by farmers to move livestock 
from pasture to pasture or from pasture to market, some trails have been fenced off within 
private property or destroyed by local farmers, while others are obscured by overgrowth, 
especially in the densely forested steep and moist Pacific-facing slopes of the western cordillera.  
 
Subject to erosion and compaction, the soft volcanic soils of some ancient trails in the rugged 
terrain of the moist cloud forests become deep trenches called culuncos, described by 
archaeologists Lippi (2004) and Salomon (1997) in their work in nearby western Pichincha 
Province. Similar deep ancient trails in Costa Rica were analyzed using sedimentary analysis of 
horizontal layers of tephra known to have been deposited in ten phases over a 4000 year period 
of time from Arenal Volcano. Similar analysis of cross-sections of trenches from culuncos in 
Ecuador remains to be done. Unfortunately the volcanic history of Ecuador is not as well 
documented as that of Costa Rica and it is believed that fewer eruptions occurred over the same 
period of time. (Lippi 2004) Lippi estimates the age of one culunco to be about 1500 BC. 
 

“The Incas, on the other hand, are not known for simple footpaths but rather for a 
stunning network of wide, carefully constructed roads that crisscrossed their great 
Andean empire. On that basis one might be tempted to dismiss any of the 
culuncos as having any relationship to the Inca road system. Such a dismissal 
could be premature, however, since almost nothing is known of Inca roads in 
cloud forest environments.  Perhaps their “roads” were no different in that rugged 
and very rainy, heavily forested environment than the trails created by the 
Yumbos [Lippi’s prehistoric study group. Lippi goes on to say…], We did look 
for physical evidence of the purported ‘Inca Highway’ through Western 
Pichincha, but we have so far found no road that appears to be of Inca 
construction. The most we could find was a cobblestone road constructed in the 
1850s -1860s as part of a project directed by the president of the country.” (Lippi 
2004: 90) 

 
With regard to the August 2008 fieldwork in the Canton of Sigchos, it is difficult to 
confirm the age of the footpaths without sedimentary analysis of layers of volcanic ash or 
other archaeological evidence that can be corroborated with known historic and pre-
historic cultural sites or volcanic eruptions. Such analysis will be needed to clarify the 
age of the trails of the study site. 
 
ANCIENT TRAILS AND STUDENT LEARNING 
The mission of Eastern Illinois University education abroad curriculum is to offer qualified 
students the opportunity to experience University courses at an international site in order to 
integrate the curriculum within the context of an international culture. While most education 
abroad curriculum involves groups of ten or more students, it is also possible to offer customized 
study abroad field programs for one or more students. These programs are usually inspired by 
faculty interests and local contacts. In the case of this project the student was enrolled in an 
Independent Study for 2 semester credits. He kept a daily journal during the two travel days and 
eight days in the field. Upon returning home he wrote a paper and prepared a final map.  
 
The first purpose of this project was to teach some basics of cartography, projections and spatial 
concepts in the context of using a GPS. This was accomplished by lecture and explanations 
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during the first few days in the field. It was important that the student understand the basics of 
topographic maps, scale, and the use of the Universal Transverse Mercator system and zones in 
an area near the equator. The second objective was to provide a cultural experience in highland 
Ecuador while mapping what are believed to be ancient trails still in use today. Day to day 
activities provided an immersion in the rural countryside and contact with local people complete 
with a six o-clock in the morning visit to the Sunday weekly local animal market.  
 
The portion of trail about 12 miles in length that we visited originally extended from what is 
today the Pan-American Highway over the western cordillera to the coast in the area of 
Guayaquil, perhaps 90 miles in length. Local knowledge of location and context of the trails was 
provided by Dr. Mario Andino, a local geographer, and other local residents. We traveled by four 
wheel drive, hiking to sites along the ancient trail and taking GPS readings. There were a total of 
eleven points collected. The data were entered into an excel spreadsheet, imported, and plotted 
on digital topographic maps at a scale of 1:50,000 in the map viewing program ArcView. 
 
 
 
August Meters Meters Meters Feet   
2008 North East ElevationElevation   
GPS using using Above Above   

Points UTM 17M UTM 17M 
Sea 
Level Sea Level Local Place Name 

            
1 9917058 752277 3432 11326 Y Sigchos Isinlivi 
2 9919003 750074 3562 11755 Divisoria de las Cuencas 
3 9923308 736248 2797 9230 Pucarayalo 
4 9922086 734376 2981 9837 Cemeterio de Sigchos 
5 9921898 732841 3210 10593 Chilcapamba 
6 9921980 732746 3261 10761 Siguata 
7 9921950 731998 3544 11695 Argelia 
8 9923546 737672 2790 9207 Yuncusig 
9 9923236 738509 2856 9425 Hacienda Yuncusig 
10 9922802 744305 2980 9834 Chisalo 
11 9920536 748421 3467 11441 Yerba Buena 
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The highest point recorded was 3562 meters (11755 feet) above sea level, Point 2 at Divisora de 
las Aguas, the equivalent of our continental divide, where water to the west flows into the Pacific 
and water to the east flows through the Amazon basin to the Atlantic. Point 3 on the map is 
called Pucará Yalo overlooking the town of Sigchos. A purcará is a strategic overlook for 
military surveillance, of which there are three in the vicinity of Sigchos. A pucará looks like a 
round-topped hill with no trees, the Inca would dig circular concentric trenches around the top to 
hide themselves and to slow potential attackers. Point 11 at Yerba Buena is a place where the 
trail has widened to accommodate cattle and vehicles in a region of páramo grasslands. Local 
legends claim a place on the trail near Point 10 at Chisalo is where the Inca General Rumiñahui 
was captured by the Spanish. 
 
CONCLUSIONS 
Whether these trails become tourist destinations as some have suggested remains to be seen and 
in my opinion should involve decisions by the local residents most impacted by use of the trails. 
Developing these ancient trails in a manner analogous to the Inca Trail in the vicinity of Machu 
Picchu would forever change the cultural and physical landscape of rural highland Ecuador. 
Rural residents are increasingly pulled into a modern globalized world and while tourism dollars 
would no doubt help bring currency into the local economy it would not occur without a cultural 
cost.  
 
As long time scholar of Ecuador Norm Whitten explains, “Since 1990, Ecuador has been racked 
by indigenous uprisings and marches, some with collaboration of people in other social sectors, 
some without such assistance. In terms of power, the space of indigenousness has expanded 
exponentially as diverse people, many bilingual or trilingual—Andean Quichua, Amazonian 
Quichua, Jivaroan, those who identify as Záparo in many languages, Waorani, Cofán, Tucanoan, 
Barbacoan, Afro-Latin American, and other Spanish-speaking peoples far from the centers of 
globalization --- seek formal and informal control of local, regional, and national resources 
within and against globalizing governmental and economic strategies.” (Whitten 2003: xiv) 
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Clearly, cultural sensitivities are a must when using cultural landmarks such as ancient trails as a 
workshop site. 
 
While we were well aware of the significance of the trails, it is not clear that local farmers are 
necessarily interested in the historical significance of what they perceive as an everyday 
footpath. Openness to outsiders varies among specific locations so it is difficult to generalize in 
terms of future access. For the long term preservation of these trails as historic and prehistoric 
cultural heritage it will be necessary to increase awareness of their significance and locations. 
 
It is not clear that this experience can be replicated on a large scale with repeated visits by groups 
of undergraduates and teachers without more formalized arrangements and concurrence of local 
residents. Lodging is quite rustic and while adequate for a few students, at this point in time, it 
would be difficult to accommodate a large group. From the point of view of the participant there 
is the cost of international travel and potential health issues including adapting to high elevation. 
At EIU the cost is no small matter for many first generation college students who are working to 
help pay for college. When the destination is a developing country the recruitment problem is 
compounded by parent fears concerning travel in a less developed country. 
 
On a more positive note, learning technology and experiencing a new culture can be favorably 
combined in a project such as this if it is determined to be feasible to map other segments or the 
same segments of the trail. We can teach GPS and GIS anywhere, however, the cultural 
experience is unique, memorable and life-changing for those involved.  
 
In conclusion, the key findings of importance include: 1) need for local input for future plans 
regarding the use of the trail for tourism or staging workshops, 2) raising awareness of cultural 
heritage through education, 3) lack of clarity whether the activity can be replicated for other 
larger groups given the cultural sensitivities in the area, and 4) the positive significance of the 
cross cultural experience for any future participants. 
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