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Abstract 
This research aims to analyze the functionality in the sustainable 

constructions of Ancasmarka and its influence in the Pre-Inca and Inca 

period. The archaeological area of Ancasmarka is located in the community 

of Aqcha Alta, Calca district, Calca province, Cusco department. This type of 

settlement is widespread in the Andes from the north to the south of Peru. 

The alveoal patterns of housing function structures are dominant and 

recurrent and the forms of spatial organization. It is intended to explain its 

sustainable construction systems through observation, visitation, and 

topographical surveying of its spatial distribution and constructive analysis. 

 

Keywords: Sustainable constructions, Inca pre-Inca, Xerophytes, Storage 

centers, Ancasmarka archaeological 

  

1. Introduction 

 
Cusco is one of the largest archaeological capitals in the world, which 

houses several archaeological centers of great importance and scope as the 

well-known Macchu Picchu National Historical Park - Historical Sanctuary, 

which is considered one of the seven wonders of the world since 2007, 

Sacsayhuaman which is one of the most visited archaeological parks, 

Salineras de Maras, and also the study area, the Archaeological Site of 
 

Journal of Green Engineering, Vol. 11 2, 1244-1265. 

© 2021 Alpha Publishers. All rights reserved. 

mailto:2018023303@unfv.edu.pe
mailto:esegovia@unfv.edu.pe


 

 
 

 

 
 

 

 

1245 Doris Esenarro et al 

 

Ancasmarka among others. 

The archaeological complex is located in the province of Calca, the city 

of Calca. Its etymology comes from two voices: Ancash: Blue and Marka: 

Village. That together would be the blue town. And according to other 

interpreters, the etymology would derive from Ancas = anca “eagle” and 

marka = town, until today in the mornings and afternoons you can see flight 

of these birds in great numbers, probably due to this fact would be the called 

Ancasmarka.[1] 

 

(a)                    (b) 

(b)  

Figure 1 (a) and (b) Dimension of the architecture of the study zone “The 

Archaeological Site of Ancasmarka” Source: Own 

 

You can see buildings with oval and semi-oval floors in figure 1, thin 

rectangular streets, stairs with whimsical shapes associated with retaining 

walls, and funeral structures. The studies define that Ancasmarka 

corresponds to an occupation of the Late Intermediate Pre-Inca Killke and 

Cotacalli and Late Horizon belonged to the Inca culture, according to the 

ceramics found. However, there is no infrastructure for this last occupation. 

The structures are located as a symbiosis located on the hillside in a number 

of 560 identifiable, and there should be a more significant number in 

underground form. [1] 

It was an important storage center for food produced in its different 

ecological floors to be later distributed to the population. Due to the 

characteristics of its constructions, they were Qolqas or Piruas that were 

commonly used as food deposits, in addition to having a population center 

where its inhabitants dedicated themselves to the grazing of animals, 

especially auquenids. [2] 

The archaeological zone of Ancasmarka was discovered not many years 

ago, so during its research processes has been incorporated into the network  
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of tourist sites to promote the importance, conservation, dissemination, and 

restoration of such mysterious cultural heritage that even these years is still 

questioning the origin and net operation of these buildings in a part of the 

Region of Cusco. [3] 

 

2 Literature Background 
 

2.1 Pre-Inca Season 
 

 The Valley was occupied by tribes that left vestiges of cave paintings 

such as Llamachayoc Qaqa in Chahuaytiti Pisac Huayocari, Toqo Tucuyoq 

date from the pre-ceramic period and whose inhabitants were dedicated to 

hunting, grazing, and harvesting. These populations have not yet transformed 

the space into natural caves, mainly on the northern slopes and ravines. 

 Later, in the late intermission, there are more important occupations due 

to the volume of population, such as the ethnic groups of Amaru Mayu, 

Pillahuatas, Antis, and others ., dedicated to the domestication of animals 

such as camelids, which use for the first time the technology of rudimentary 

platforms as important mitigation works to stabilize the slopes. Initially, they 

were located on the right bank and east of Caycay, Coya, Lamay, Calca, and 

Urubamba. [3] 

 In the middle horizon (600 a.c.), the valley begins to be transformed by 

conditioning it for its vocation to the corn's intensive productive use. By the 

influence of the Wari culture, a technological qualitative jump is given with 

the monumental constructions of Llactas. 

 

2.1 Inca Season 
 

 In their expansion, the Incas occupied and subdued the Vilcanota Valley 

populations, migrating these last ones to other valleys of the Antisuyo. 

During the Inca era, the valley's occupation was intense, and a total of 55 

archaeological monuments were built in Calca and 21 in Urubamba. The 

most important settlements were Pisac, Huchuy Qosqo, Calca- Ancasmarca, 

Urco, Chinchero, and Ollantaytambo. It is also worth mentioning that, along 

the valley, on both sides, these settlements were located and others of lesser 

hierarchy in the higher zones and, on the lower slopes, great productive 

engineering works such as the reservoir platforms and irrigation channels. [3] 

 “The Inka State promotes the construction of great infrastructures; it 

channels the Vilcanota River recovering agricultural spaces, platforms, and 

hydraulic systems are built for the intense production in great scale; also 

some qollcas, roads, and settlements with administrative, economic and 

ideological functions are built.” (Rostorowski 1993: 241-50). The common 

population dedicated mainly to agriculture and other works established by  
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the local administrations occupied zones where nonpermanent structures 

existed in simple cabins at the bottom of the valley. Low slopes could 

evacuate, not suffer considerable losses. Their military strategists, monitoring 

and efficient communications system, allowed them to warn the phenomena 

and mobilize enormous amounts of troops if necessary in disasters.[4] 

 Among the important infrastructures for the productive subject were the 

irrigation channels that, according to Charles Wiener (1880), were paved and 

followed the mountains' flanks and the Qapaq Ñan or Inka road network both 

margins the plains and agricultural areas. Some Inca channels were 

destroyed; for example, the Inca channel Left bank of the Cochoq river in 

Calca due to an active slide of significant proportion. [5] 

 

2.2 Qolqas 

 
2.3.1 Built Storage Structures  
 

These were enclosures structurally integrated into the monumental 

architecture or built on hills near large settlements, forming groupings; they 

received mainly state or communal use. The aforementioned Qolqa category 

represented this group of structures. [6] 

The Qolqas were significant deposits where the food was stored to keep 

it preserved as long as possible. The enclosures were located in the parts with 

more height taking advantage of these places' ventilation by the surrounding  

lagoons' presence the climatic variations by the different ecological floors. 

[7] 

Considering the origin and destination of the goods they contained, the 

Qolqas can be subject to the following classification: 1. Warehouses for the 

conservation of products originating in the area where the structures have 

located This type of colcas are never presented as isolated constructions on 

some stretch of road; smaller or larger systems always accompany them; 

2.Warehouses for the conservation of products in transit from other areas 

Designed to temporarily store products in transit transported from colcas 

located far from their final destinations.[8] 

The pirhuas were mainly used to store corn and quinoa; these granaries 

were commonly elaborated with moored canes covered occasionally of mud 

in cylindrical form; these were used in private, communal, and state form 

could allow the provisioning of his armies. [9] 

 

2.3 Chullpas 
 

In the years of investigation, many places have been discovered where 

chullpas exist. And it is not only a burial place; there are chullpas built in the 

pre-Inca and Inca times. [10] 

The chullpa is a mortuary monument of 1.5-8 m high, generally angular 

or round and in the shape of a tower or box, destined to the great prestigious  
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characters. Most of these late pre-Hispanic monuments have been 

constructed of adobe, but various sites where the chullpas have been made of 

stone. Risto Martti tells us that the construction of a chullpa fulfilled two 

obvious purposes. On the one hand, the relatives and members of the 

Altiplano communities manifested their respect for the deceased, a character 

of great status, malku or hilacata, and his lineage (ayllu). On the other hand, 

the chullpa functioned as a symbol in memory of the dead curaca,  

expressing his prestige and community and power on a local, regional, and 

even interprovincial level. In terms of their functionality, the chullpas likely 

played important places of worship (Huaca).[11] 

The architecture that is located in Ancasmarka is similar to the chullpas 

[12] that are found in Bolivia having as the theory that this archaeological 

complex could be a funeral center in which by the height has been sought to 

preserve the body for generations to come physically, it goes without saying 

that these semi-oval walls were raised to honor the deceased who was in each 

point of construction.  

 

2.4 Bioclimatic Architecture 
 
 Bioclimatic architecture is considered the practice of building according 

to the climatic conditions of the place, promoting the recovery and use of 

resources rationally, and incorporating this construction in an 

environmentally friendly way to alter the requirements of the ecosystem, thus 

avoiding pollution. [13] 

 As a set of passive architectural elements, capable of transforming the 

conditions promoting the reduction of energy consumption and minimization 

of negative impacts on the environment and although the cost of construction 

may be higher, over time, its profitability amortizes the costs to use, a 

bioclimatic housing can achieve considerable savings and even become 

sustainable in its entirety [14]. 

 Evaluating the architecture from the bioclimatic perspective allows 

identifying opportunities of sustainable energetic efficiency, developing 

analyses of optimization of resources, and proposing renewable energies as 

alternatives of substitution that entail even major energetic saving inside a 

building. [15] 

 

2.5 Sustainability 
 
 Sustainability is not the same as immobility. It is often confused with the 

maintenance of a system, and although in a certain way this immobility is 

sought in spite of motivating development in the area, it should be clarified  
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that every system is in constant variation, which involves an adaptation to 

changes in their environments. [16] 

 Then, sustainable development is understood through the balanced 

recognition of its economic, social, and environmental aspects, satisfying 

society's needs with due control of the use of the resources of future 

generations. A sustainability model in development is Ecotourism, which 

emerged for tourism practices that allow providing products and services 

where natural resources can be used as tourist attractions without causing 

damage to the natural area. 
 

2.6 Water System 
 
 The water resource constitutes its main potential of the district due to the 

great volume of water that runs throughout its territory; this potential is 

supported by its geographical position and its geomorphological, geological, 

and climatic characteristics that condition the storage and runoff of volumes 

of water, in the form of snow-capped mountains, rivers, streams, lagoons, 

springs, thermal waters, temporary deposits, lakes, bofedales, outcrops of 

subway water, thaws, etc.; the most significant amount of water available is 

for agricultural and multiple uses.[17] 

 The Calca district's territory has five micro-basins: Ccochoq micro-basin, 

Amparaes micro-basin, Ccarampa Chaiña micro-basin, Huaran micro-basin, 

and Sub-basin. Vilcanota has 11 rivers; the main ones are the Vilcanota River 

(which runs through the Sacred Valley) and the Ccochoc River that begins in 

the lakes of Suntucocha and Azulcocha, as well as from the thaws of the 

snowy Ccolque Cruz at 4557 meters above sea level. It crosses the 

communities of Jatunpampa, Totora, and the thermal baths of Machacancha;  

in its final section, it crosses the city of Calca and converges in the Vilcanota. 

A total of 129 manantes have been identified in the micro-basin of the 

Ccochoq; some are for livestock use and others for multiple uses.  
 

 
 

        Figure 2 Location of the Ancasmarka archaeological zone, Source: Own 
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Figure 2 shows the tight fissured formations, including blue-colored karst 

formations, generally unconsolidated lemon-green permeable detrital 

formations, and cream-colored local aquifers. 

 

3 Method 
 

3.1 Place of Study 
 

 Ancasmarka is 72km away. North of the city of Cusco, and 21 km 

northeast of the main square of limestone, within the jurisdiction of Accha 

Alta's community, on the hill of the same name, at 4,049 meters above sea 

level and articulated by the pre-Hispanic road to Antisuyu. Where more than 

600 pre-Inca and Inca constructions have been identified, according to the 

latest studies conducted by archaeologists from the Ancasmarka Culture 

Decentralized Direction, it was a pre-Inca and Inca plain. [16] 
 

 
                Figure 3  (a) Map of the location of the Ancasmarka archaeological zone, (b) 

Ancasmarka Archaeological Zone,  Source: Own  
 

Figure 3 shows the study's geographical location, developed in the 

software Google Earth and ArcGIS, likewise also the delimited area of study 

of the archaeological center. 
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3.2 Geomorphology 
 

 Geomorphology is the study of relief, and its importance lies in its 

relationship with different natural phenomena and human activities. Its 

objective is to know the form or relief of the land, its formation, and 

evolution that influence the landscape and create dangers such as landslides, 

huaycos, and floods. 

 

 
 

Figure 4Geomorphological map of the Ancasmarka archaeological zone. Source: 

Own 

 

     Figure 4 shows the study area's varied geomorphology, characterized by 

hills, plains, mountains, plateaus, and terraces. likewise also the delimited 

area of study of the archaeological center 

 

3.2.1 Identification of Plateaus 
 

 These are areas characterized by a slope mainly characterized by lagoons 

at the foot of the high mountains and human settlements dedicated to 

agricultural activities. Among the plateaus that influence Calca- Ancasmarka 

are: 
 

3.2.2 Qoricocha Plateau 
  

 Located south of Calca, on the left bank of the Vilcanota River, between 

3,350 and 3,575 meters above sea level. In this sub, the unit is located at the 

Qoricocha Lagoon. It presents outcrops of sandstones and shales, volcanic 

rocks, and colluvial deposits. [5,16] 
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3.2.3 Pampallacta Plateau  
 

 It is located to the Northeast of the city of Calca, on the right bank of the 

Vilcanota River, between 4,000 and 4,300 meters above sea level. It presents 

outcrops of metamorphic rocks of shales, schists and diamictites, and 

colluvial deposits. This plateau is a high plain because it is cut by some 

ravines, which develops moderate reliefs with slopes ranging from moderate 

to steep. [17] 

 
3.2.4 Lithographic Units: Mitu Group (Upper Permian-Lower 
Triassic) 
 

 It outcrops in the Pachatusán Mountains, to the South and North of San 

Salvador, Pisac, and Calca; likewise, it outcrops in the Mountains of the right 

margin of Vilcanota Valley between San Salvador and the Patacancha 

Ravine. This group has an average thickness of 600 meters and is divided 

into Pisac and Pachatusán. The Pisac Formation is mainly constituted by 

sandstones and conglomerates interspersed with volcanic rocks. The 

Pachatusán Formation is volcanic, with andesites, basalts, breccias, scarce 

conglomerates, sandstones, and red siltstones. From the applied point of 

view, these rocks are quite hard and stable for civil constructions (roads, 

bridges, dams). They can also constitute construction stone quarries.  
 

3.2.5 Huancané Formation (Lower Cretaceous)  
 
 It emerges in the Mountains of San Salvador Urubamba, to the North of 

San Salvador, Pisac, Calca, Urubamba, Northeast of Pachar; also, they 

emerge in the left margin of the river Vilcanota in the region of Pachar. 

Lithologically it is conformed by conglomerate sandstones and white quartz 

sandstones, quite porous and permeable (Carlotto et al., 1996). These 

characteristics make them very good aquifers, although their little 

thickness(150 meters) is a disadvantage. An economic interest can be the 

exploitation of quartz grains that are very rounded and homogeneous. They 

are very compact and quite hard rocks for civil constructions, and it is also 

stable against the cuts of the slope. They can constitute construction stone 

quarries. 

 

3.2.6 Areniscas  
 
 They are compact and quite hard rocks, stable against slope cuts. For this 

reason, they have good mechanical characteristics, very favorable for civil 

works. Locally, there are exploitations in certain sectors where the 

sandstones are quartz or feldspathic quartz and moderately resistant. The well 

compacted quartz sandstones of the Huancané Formation are also used 

locally.  

 Figure 5 shows the map of rocks and minerals in which there is gravel 

with clayey silt matrix, volcanic rocks of the Mitu group, and quartz  
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sandstones of the Huancané family. These Huancané and Mitu formations are 

of good and very good quality respectively for engineering purposes. 

 

 
 

Figure 5 Map of rocks and main minerals of Cusco-Calca- Ancasmarka. Source: 

Own  

 

3.3 Weather  
 
3.3.1 Climogram 
 

It is a graphic representation of the behavior of temperature and rainfall 

in a given place. 

Figure 6 shows that the rainy seasons in the district of Calca are from 

December to March, in which the average temperature is 15°C, here you also 

have an outlier of 22.52° C in March. Its time of lesser precipitation is the 

months from June to September, where the temperature declines by an 

average of 12°C; that is to say, you probably have two well-marked seasons 

during the rainy year and in this locality dry.  

 

3.3.2 Pluviometry 
 

Precipitation as drizzle and rain, or in the solid state as frost, snow, and 

hail. It gives rise to all superficial and deep currents, due to which its 

evaluation and the knowledge of its distribution in time and space are of 

great importance in hydrology. 

 

Table 1 Analysis of the total monthly precipitation of Ancasmarka from 

2015-2020 vs. the year 2020. 

 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC PROM 

2020 112 0.97 1.08 1.17 1.19 1.31 1.31 1.70 2.59    1.28 
2015-2020 1.16 1.08 1.10 1.13 1.21 1.27 1.24 1.60 1.65 1.58 1.56 1.31 1.31 
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Table 1 shows the total monthly precipitation recorded in Ancasmarka, 

which has maximum values of 0.15mm in January to March, with an annual 

average of 0.07 mm for 2020 compared to the average of years 2015-2020, 

which presents a maximum of 0.13mm for February and a multiannual 

average 0.05 mm. 

 
Table 2  Analysis of the average, maximum, and minimum temperature of 

Ancasmarka for 2015-2020 vs. 2020. 

 

VARIABLE YEAR ENE FEB MAR ABR MAY JUN JUL AGO SET OCT NOV DIC PROM 

AVERAGE 
T° 

2020 14.49 14.64 14.78 14.13 13.27 12.77 12.85 13.51 18.70    13.96 

AVERAGE 
T° 

2015-
2020 

14.79 14.79 15.13 14.34 13.42 12.07 12.16 13.31 14.84 15.13 15.81 15.00 14.31 

T° MÁX 2020 26.8 25 25.8 26.4 26.5 26 26.5 27.1 27.3     

T° MÁX 
2015-
2020 

26.9 26.8 28.1 27 27 26 27 27.3 28.3 28.1 28.2 27.6  

T° MÍN 2020 6.2 9.4 7.5 2.8 -0.5 2.8 0.5 -0.9 5.7     

T° MÍN 
2015-
2020 

6.2 6.9 0 2.8 -0.5 -0.6 0.1 -0.9 3.3 4.1 6.6 3.1  

 

 

 Table 2 shows the distribution of average, maximum. Minimum 

temperatures for Calca, where the multiannual average temperature is 

14.31°C and annual 13.96°C, the maximum temperatures recorded are 

27.3°C in August compared to 2020 and 28.3°C in September compared to 

2015-2020; and the minimum temperature recorded is -0.9°C in August for 

2020 and the period of years 2015-2020. 
 

3.3.3   Relative Humidity 
 

The relative humidity does not say anything about how much vapor there 

is in the mass; it says how much is occupied by the mass by vapor. The 

temperature is what lets me know how much water vapor there is in the 

atmosphere.  

 

Table 3  Analysis of the monthly relative humidity of Ancasmarka for the 

period of years 2015-2020 vs. the year 2020. 
 

 

Table 3 shows the average monthly relative humidity for Calca, with 

high values in January, February, and March; and an annual average of 

63.14% for 2020 compared to 2020-2015, which has the highest value in 

January and a multiannual average of 63.77%. 
 

 

 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC PROM 

2020 73.31 78.95 72.24 67.40 60.27 59.94 53.61 46.78 38.37    63.14 

2015-2020 82.79 77.53 71.21 66.62 60.56 58.63 54.65 51.84 52.70 58.58 61.49 67.11 63.77 
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3.3.4 Wind Speed  
 

The wind is the movement of air on the earth's surface. It is generated by 

atmospheric pressure gradients produced by the differential heating of 

surfaces and air masses. 
 

Table 4 Analysis of Ancasmarka's monthly wind speed for the period 2015-2020 vs. 

2020. 

 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC PROM 

2020 112 0.97 1.08 1.17 1.19 1.31 1.31 1.70 2.59    1.28 
2015-2020 1.16 1.08 1.10 1.13 1.21 1.27 1.24 1.60 1.65 1.58 1.56 1.31 1.31 

 

 Table 4 shows the seasonal variation of wind speed recorded in Calca, 

where the monthly average increases approximately between August and 

September, with an annual average of 1.28m/s for 2020 and the period 2020-

2015, the winds rise between August and November, this period has a 

multiannual average of 1.33m/s. 
 

3.4  Climate Map 
 

 
 

          Figure 6 Map of Andean Systems of Ancasmarka - Calca. Source: Own 

 

 Figure 6 shows the map of Andean systems where the intervened areas, 

forests, grasslands, snow, and water bodies are identified. 
 

        3.5 Analysis of Neotectonics and Seismicity 

 
 The region of Cusco is characterized by a techno-sedimentary plio-

quaternary evolution, located along the faults that limit the High Plains of the 

Eastern Cordillera. Characterized by an important cortical seismic activity, 

the region of Cusco presents many sectors of normal active faults. A fault 

with one or several holocene reactivations (i.e., in the last 10,000 years) is  
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considered active. The region's active faults belong to the Cusco fault system 

and are formed by the Tambomachay, Tamboray, Qoricocha, Zurite, 

Pachatusán Zurite faults. 

The faults that are close to Calca- Ancasmarka are, and that can be seen in 

figure 9 are: 

Qoricocha Fault: E-W orientation; it is located 10 km north of the 

Tambomachay Fault and is 3 km long. It is characterized by small 

escarpments of similar orientation and shows a regular play. This fault 

affects Quaternary sedimentary deposits and Shoshone Plio-Quaternary 

volcanoes. 

Chinchero-Qoricocha Fault: Presents three holocene reactivations 

observed, suggesting a recurrence time of about 3,300 years. Each 

reactivation is associated with a strong paleo-alienism characterized by a 

surface displacement of 1 to 2 meters, reaching 5 meters locally. The 

magnitude of each paleosism calculated from the Seismic Moment method 

has been evaluated between 5.5 and 7.2 for fault depths between 1 and 20 

km. The active faults system seems to correspond to a readjustment between 

the Western Cordillera (comprising the Highlands), which is compensated, 

and the sub-compensated Eastern Cordillera. The latter rises more than its 

isostatic equilibrium because of the compression acting on its eastern edge. 
 

 
 

       Figure 7 Shows the Neotectonic and Seismicity Analysis Map, Source: Own 

 

Figure 7 shows the Chinchero fault is shown in red, the Qoricocha fault in green 

at the height of 4385, the Machacancha fault in lemon green, the Lamay fault in 

color mustard and purple Tamboray fault. 

 

3.6 Analysis of Existing Risk 
 
 Figure 8 shows  the risk map in Ancasmarka mostly presents risks of flooding, 

landslides, and erosion around the Vilcanota River which is below the green area that 

would be the floodplain. 
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Figure 8 Map of existing risks. Source: Own 

 

3.7 Biodiversity 
 

 Calca, being located in a strategic place in the Sacred Valley of the Incas, 

has a varied climate, but above all, a temperate one that provides the natural 

conditions for the efficient development of agricultural activity. Ancasmarka, 

as it is located on the altitudinal-ecological floor of the Puna, has a varied 

climate zone in which most species are adapted to a greater or lesser degree 

to xerophitism, except fish.  

 

3.7.1 Flora 
 
 Vegetation is one factor that determines the ecology of the area, 

predominantly fasciculated grasses, in combination with shrubs and stunted, 

thorny sub-shrubs. The evaluation of the phyto diversity is carried out at the 

end of the "dry season", where the vegetation is in a full state of winter rest. 

Among its variety of plants, we find the "Inca rock" or "Huaracco" Opuntia 

floccosa of the family CACTACEAE, which forms white colonies of 

cushioned aspect, whose fruits of some small berries and the juice that is 

extracted from its stems are consumed in desert puncas by the travelers. 

"colle" Budleia coriácea of the family BLUDEJACEAE, which reaches a 

height of three meters and is located in the basal part of the archaeological 

site of Ancasmarka.  

 You can find the "Paja" or "Ichu" Stipa Ichu, the "Chillihua" Festuca 

dolichophylla, the "Iru Ichu", Festuca orthophylla, and the "paco" Aciachne 

pulvinata all from the POACEAE family. Among the largest plants is the  
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"Kcantu" Cantua buxifolia of the family POLEMONIACEAE, a beautiful 

ornamental shrub, a symbol of the Peruvian flora. The species of the "Llaulli" 

Barnadesia horrida, the "Manca p'aquí" Ageratina cuzcoensis, and the "Kcoto 

Kishuar" Gynoxis sp. which belong to the family ASTERACEAE. 

 

3.7.2 Fauna 
 
 The variety of fauna in Ancasmarka is scarce. However, of biological 

and cultural significance, we have in its variety a group of birds like the 

"Black-breasted Eagle" or "Anca", the legendary "Andean Condor" or 

"Kuntur" Vultur gryphus Geranoaetus melanoleucus the mimetic "Yuttus de 

la puna" or "pisaca" Nothoprocta taczanowski, Nothoprocta Kalinowski and 

the "tinamo serrano", "Yuttu común" or "P'enccali" Nothoprocta pentlandii; 

Among the mammals, two emblematic felines for the pre-Hispanic culture 

are present: The "Puma" Felis colocolo and more frequently the "Osccollo" 

Oreailurus jacobita. Another carnivore is the fox or "Atoc" Pseudolopex 

culpaeus; The herpetofauna is scarce, limited to the presence of lizards and 

the snake "Machachuay" Tachymenis Peruvian; The amphibian fauna is 

limited to a species of high Andean frog, edible called "Kayra" Thelmatobius 

marmoratus, entirely aquatic that lives in the streams of Ccocha and Chaypa, 

among which is the Archaeological Zone of Ankasmarka. There are in both 

tributaries two species of fish, a native, the "with" Trichomycterus sp. and 

the other exotic, native to the United States of America, the "Trout" 

Oncorrynchus mikiis, which is a highly voracious (omnivorous) and 

cannibalistic species that has been preying on the aquatic fauna of vertebrates 

and invertebrates in general. 

 

3.8 Analysis of the Current State  
  

 The Archaeological Zone of Ancasmarka has elliptical enclosures, which 

present simple rigging architecture with lithic elements of slate seated on 

mud mortar. The foundations sit on the rocky mountain's rugged topography; 

the walls are simple masonry joined with mud mortar. The masonry presents 

interior and irregular exterior surfaces of conical form, whose greater base of 

walls presents different thicknesses between 0. 60m to 0.65m and whose 

head of walls (minor base) presents thicknesses that oscillate between 0.20 

and 0.40m, the nucleus of the wall presents lithic elements of small 

dimensions, whose agglutinant is a mortar of clay, earth, and fine granular 

material, that allows the adhesion between the lithic elements of the nucleus.    

The plaster that presents the elliptical enclosures is of mud mortar with a 

percentage of straw (Ichu), in the head of walls is appreciated rest of the 

original mortar. The height of the elliptical enclosures ranges from 2.20 to 

5.40 m. In some elliptical enclosures, they present small rectangular windows 

of approximate dimensions of 0.40 x 0.35 m. [15] 
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3.9 Causes of the Deterioration  
 

     The process of meteorization of the area is very abrupt; there are 

persistent rainfall and strong wind currents, making the mammals' joint suffer 

the mortar's deterioration.  

      Many factors cause the deterioration of the structures of the enclosures, 

among which the following causes can be mentioned: The passage of time 

and consequently the invasion of the exuberant tree, bush and grass 

vegetation can also be observed, as well as landslides and mortar erosion. 

Another cause of deterioration of the Archaeological Zone is caused by the 

man's wrong attitude acting directly in the structures' deterioration. For  

example, years ago, the settlers of the zone were dedicated to shepherding to  

the interior and the outside of the structures, causing the displacement of the 

masonry of the structures and later collapse of the same ones, also is had 

evidence of the practice of agricultural works including to the interior of the 

enclosures causing the later collapse of the structures. Ignorance of the 

importance of the Archaeological Zone by its local authorities and neighbors 

of the area. [16] 

 

3.10 Climatological Factors 
 
 Due to the presence of rainwater that generates the erosion of the 

Ancasmarka of the mampos, sliding of slopes, the evacuations of rainwater 

cause erosion of the ground, which can cause the collapse of the walls. The 

rainwater filtration towards the walls' core has eroded them, causing the 

solufluction and the consequent collapse. 

 The weathering exposes the structures to climatic changes. 

 The process of meteorization of the area is very abrupt; persistent rainfall 

and moisture make the mammals' joints develop periodically, moss and 

lichen being inevitable cleaning process. [17] 

 
3.11Human Factors 
 
 Extraction of lithic elements for construction purposes. 

 Lack of periodic maintenance.  

 The lack of knowledge of the inhabitants' cultural value causes the loss 

of the lithic elements displacing them from their place of origin and 

gradually causing the disappearance of the enclosures' structures that 

conform to the archaeological zone.  

 The lack of interest and knowledge of the local authorities of the law of 

municipalities, the same one that entrusts to these the protection and 

preservation of the remains of movable and immovable cultural 

manifestation in their region. 
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4 Results 
 
4.1 Analysis of Structural Geology 

 

The presence of folds and faults characterizes the study zone; here, the 

NW-SE direction Vilcanota Anticline stands out, affecting rocks of the Mitu 

Group and Huancané 

 
4.2 Sustainable Architectural Analysis 
 

The architectural structures of the Archaeological Zone of Ancasmarka 

are in a bad state of conservation; there is strong erosion of the soil, the 

structures  

of the enclosures are mostly collapsed, by different factors, maintaining up to 

the upper third of the structures, in some cases it is not appreciated its system 

of articulation as a result of the collapse of the architectural structures, you 

can also see systems of platforms that possibly served as access and 

articulation systems, the floor plan of the enclosures shows a different 

circular, semicircular, irregular and rectangular shapes on a smaller scale, the 

structures of the enclosures and the platforms were conditioned to the 

topography of the land, which writes a pronounced slope in some sectors as 

far as the masonry is concerned is of the lithic slate element in the process of 

metamorphosis, slightly worked as slabs joined with mud mortar with an 

average wall width of 0. 40 mt, a mud plaster can be seen in some areas, 

allowing to isolate the lithics and sheltering the areas. [18,19] 

 

 
 

Figure 9 Profile of the Ancasmarka Archaeological Zone. Source: Own 

 

Figure 9 shows the profile of the Archaeological Zone of Ancasmarka, 

which is identified by the color orange in the lower part of the delimited area, 

which goes from 3928 to 4007 meters above sea level.  
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4.3 Solar Lighting Analysis  
 

      The analysis of solar illumination has been made to determine the hours 

of solar presence to indicate the number of hours in which the sun affects the 

enclosures in the Archaeological Zone of Ancasmarka since they are places 

where the conservation of food was prolonged. 

 

 
 

Figure 10 Solar path of the Ancasmarca area. Source: Own 

 

In figure 10, the sun's incidence on the Ancasmarca Zone on November 

1, 2020, at 11:31 am, that date the duration of daylight was 12 hours 35 

minutes and 26 seconds. 

 

4.4 Analysis of its Bioclimatic Architecture 
 

Architecture from the bioclimatic perspective allows identifying 

sustainable energy efficiency opportunities, developing resource optimization 

analyzes, which is why the architecture and sustainable energies with which 

the Ancasmarka Archaeological site interacts will be interpreted and 

analyzed through a cut. 

 

 
Figure 11 Ancasmarka Archaeological Site. Credit: Source: Own 
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 Figure 11 shows the different platforms in the form of staggering in the 

Ancasmarka Archaeological Site, which mustard colored arrows. The 

trajectory of the winds represented in green watercolor finally, the rotation of 

sunlight represented orange. [20] 

 The trajectories represented above contribute to the bioclimatic 

architecture of the area. This is evidenced in the deposits located throughout 

the archaeological site, which are in good condition despite the years and the 

different seismic events that have elapsed. 

 

5 Conclusions 
  
1. The pre-Inca and Inca culture was a magnificent culture that knew how to 

establish itself in strategic places to counteract the different phenomena that 

occurred in nature, such as earthquakes, overflowing rivers, earthquakes, 

rain, hailstorms typical of the sacred valley area. 

2. The Incas managed the location of their localities, and the functionality of 

their buildings; witnessed by these are the enclosures called Qolqas or piruas. 

There was an established order in the function of their work, some dedicated 

to agriculture, others to be part of the military defense, which demonstrated 

the Inca Empire's power [21]. 

3. Its structures were elaborated with stones (mostly volcanic, andesites, 

basalts, and breccias, with the scarce presence of conglomerates, sandstones, 

and limonites) and mud in such a way that they fit perfectly and resisted the 

intense rains, hail typical of the winter months [22]. 

4. The archaeological evidence found is now a tourist attraction in the 

department of Cusco, which currently needs more investment from the state 

to continue safeguarding these sites to avoid permanent anthropological 

damage to these ancient remains to continue investigating what was left by 

this culture located in the Archaeological Zone of Ancasmarka [23]. 
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