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The objective of this research is to explore the main taphonomic factors 

that contribute to the preservation of human skeletal remains from 

chullpas or above ground tombs of secondary burials that are 

commingled at the Late Intermediate Period (1200-1532 AD) site of 

Marcajirca in Peru. Remains were examined for different taphonomic 

factors, including weathering stages, plant pigmentation, and root 

presence. I utilized Geographic Information System (GIS) to facilitate the 

identification of taphonomic feature patterns in each chullpa and 

comprehend the effect taphonomy has on the conservation of human 

remains. To apply GIS in this taphonomic study, I employed hand-drawn 

maps of the chullpas and digitized them using the editing application in 

GIS. This study incorporates approximately forty skeletal samples from 

the first layer of two different chullpas. This particular application of GIS 

will help researchers in the future document taphonomy on human 

remains in a faster and simpler way.  

By:Samantha 
Lininger 
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Introduction  

Archaeological skeletal remains are never preserved perfectly, which is why the concept of 

taphonomy is an important aspect to the field bioarchaeology.  It provides scientists with the 

knowledge of many processes and events that can aide in the reconstruction of the conditions 

affecting the preservation of skeletal remains.  Taphonomy is defined as, “the study of the 

physical and chemical processes that are induced by human, animal, or natural agents that 

modify an organism after its death” (Stodder 2008,71). Taphonomic factors can be classified into 

two categories: intrinsic and extrinsic. Intrinsic factors involve individual characteristics of the 

skeleton such as sex, shape, or size, while extrinsic factors include human activity; or external 

environmental influences.  The taphonomic factors that are examined in this project are, for the 

most part, external factors that include weathering, plant pigment, and root presence.  

It is important to define weathering and its stages to better understand varying influences 

on preservation.  Weathering is defined as a process that occurs when bones are separated from 

each other and are broken down by both physical and chemical agents that influence a bone in 

situ, whether the bone is within or above the surface of the soil (Haglund et al 1997).There are 

five major stages of weathering patterns that bones can obtain, with stage 0 representing least 

severe and stage five representing the most severe (Figure 1).     
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Figure 1. Picture of Weathering Stages (Behrensmeyer,1978). 

 

The main question for this particular project is to examine How mortuary practices effect 

taphonomic patterns of the chullpas that are above ground tombs in Marcajirca,Peru and observe 

how or if they vary between each chullpa. This is important because mortuary practices control 

the effects of natural taphonomic processes on the remains of the deceased (Lieverse 2006). 

Additionally, I hypothesis that all the chullpas were subject to comparable natural taphonomic 

environments, so most of the extrinsic taphonomic factors effected the preservation of the 

skeletal remains should have similar outcomes in the frequency of the three external factors.  

This research administers the program, Geographic Information System (GIS), to visualize the 

placement of commingled skeletal remains in chullpas and the taphonomic pattern that occurs on 

the remains. Before proceeding with detail about the methods that took place, a background of 
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the site, Marcajirca in Peru needs to be explained with providing some definitions that are 

important to understand this particular project.  

The site is an abandoned historic village that was occupied during the Late  

Intermediate period, 1200-1532 A.D (Asencios 2008). It is located in the north-central highlands 

of the Ancash region of Peru with an elevation of 3800 meters.  There are several lakes and 

rivers in the area that are important to the geographical location of the site because it allowed for 

individuals  to establish settlements high on mountain peaks, while providing important 

resources such as water from lower altitudes (Asensicos 2008).  

The site contains chullpas, which are defined as burial houses. The term chullpa originally 

referred to the type of reed binding used to wrap human cadavers and later became homogenized 

as a term for a place where mummies are kept (Asencios 2008). The term became popular in the 

nineteenth century from a French traveler named, Eugene de Sartiges. Sartiges coined the term 

during his travels to Lake Titicaca and the coastal mountains above Tacna where he discovered 

burial houses (Isbell 1997, Asencios 2008). Chullpas are known to be highly visible mortuary 

monuments and have been indicated to peak in terms of size and number during the period of the 

middle horizon. Many above ground tombs are still in use today (Herrera 2005). These chullpas 

are known to link to lineages. Chullpas are known throughout the Andes to be better quality than 

domestic structures (Herrera 1997). This seems to be the case in Marcajirca, where the chullpas 

in comparison to domestic architecture at the site exhibit better quality in construction (Asencios 

2008). The mortuary buildings at the site obtained openings facing different directions.  

  The chullpas at the site originally contained primary burials. After the site was 

abandoned, looting of the burials and recreational use of the site resulted in a complete disruption 
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of all burials giving the impression of secondary burials.  Secondary burials are when bones are 

moved from their primary place of burial to another location and from this action the skeletal 

remains will no longer be connected (Duday 2009). The type of burial at the site and the 

associated taphonomic factors  that are hypothesized to have a significant impact on the 

preservation of skeletal material because of the different sizes of chullpas, amount of remains, 

and different environments inside each chullpa.  

 There is evidence that when the Spanish arrived, the Andean populations were grouped 

into ayllus. An ayllus is when a group shares certain characteristics with the family, lineage, 

ethnic group, or even a kingdom. Their size can range from small to tens of thousands of 

members and can be hierarchically ranked from minimum and maximum (Isbell 1997). Ayllus is 

a term the Andean people used in mortuary communities mainly in the South for kinship, but in 

the North they used the word pachaca (Herrera 2005). 

The mortuary communities that use ayllus are associated with a ceremonial center also 

known as a llajta (Herrera 2005), where they share this storage place for mummy bundles. It is 

suggested that these communities marked territorial claim through symbolism of place. These 

ceremonial centers are known as a chain linking the remembered and distant dead of the ayllu 

and the pachaca to common ancestor heroes (Herrera 2005). These Andean ayllu are 

hypothesized to have been kin groups, claiming a common identity through real and imaginary 

kinship and using the claim to hold land rights. The ayllu groups took great care of their dead 

ancestors. A particular ayllu would bury their dead in the same chullpas and caves where they 

would come visit them (Isbell 1997).  

Methods 
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 This particular research project involved vector data to examine the specific taphonomic 

patterns, data was used from the site, which involved approximately forty samples of 

commingled remains from level one of each chullpa. Layers inside the chullpas are not 

stratigraphical or have chronological value, but are bone layers, indicating bones that are drawn 

in a particular layer are the ones on the surface. Most of the data was also mostly binary data that 

were either a 1, indicating yes, or 0 meaning no. In the field, hand-drawn maps recorded the 

excavation details, using a scale of 10 meters. These maps were digitized by using Editing in 

ArcGIS.  Other sources that were available pertained to inventory sheets. The two maps that 

were chosen for this project are from chullpas six and seven (Figure 3,4 and 5). There are three 

more chullpas that were analyzed at the site, but there was a time constraint,so they could not be 

included in this study. The hand-drawn maps of the chullpas at the site vary because some of the 

layers of the chullpas were drawn completely on one map and others were broken up into four or 

six sections.  Furthermore, in order to examine the research question for this project, there were 

various steps taken. 

 The first step was to find a topographic map of the site, in order to show the location of 

the chullpas with real world coordinates. However, the topographic map was not found from the 

site, with coordinates, but there was a map found with the locations of the chullpas that was 

created in the program, autocade.  This map of the site was the first layer applied into GIS 

(Figure 2). 
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Figure 2. Map of Marcajirca that was made in autocade.  

 

 

 

 

 

 

 

Figure 3. Hand-drawn map of Chullpa 6, Layer 1. 
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Figure 4. Hand-drawn Map of Chullpa 

7, Unit B1, Layer 1 

     

 

 

 

Figure 5. Hand-drawn map of Chullpa 7, Unit 

C1, Layer 1 

 

This map was then used to georeference the first layer of chullpa six and seven. Three 

points of each chullpa were employed for georeferencing.  After the layers of the chullpa six 

were georeferenced the next process was to start digitizing the layers of the chullpas.  

For digitizing the maps, the method of editing was used. A shape file was created and 

specified for polygons for the first layer of chullpa six.  Proceeding, each individual bone was 

edited and the identification number for each individual bone was inputted into the attribute Id in 

the editing session, so they could be matched with the attribute table created from the data. This 

same editing technique was done with layers from chullpa seven. After editing all the layers, the 
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Fig Id Bone type Discoloration Weathering Black Mold White Mold Plant Carnivore Roots Warped Age Sex

1 43 L femur 10YR 8/3 0 1 1 1 0 1 0 Adult N/A

2 132 R humerus 10YR 8/2 3 0 0 0 0 0 0 Adult N/A

3 96 L tibia 10YR 8/3 0 1 1 1 0 1 0 Adult N/A

4 51 R tibia 10YR 8/3 3 1 1 1 0 1 0 Adult N/A

5 84 R ulna 10YR 8/3 0 1 1 1 0 1 0 Adult N/A

6 129 R ulna 10YR 8/2 2 1 1 1 0 1 0 Adult N/A

7 39 L femur 10YR 8/2 2 1 1 1 0 1 0 Adult N/A

8 24 R femur 10YR 8/1 3 1 1 0 0 1 0 Adult N/A

9 45 L femur 10YR 8/1 3 1 1 1 0 1 0 Adult N/A

10 36 L femur 10YR 8/2 2 1 0 1 0 1 0 Adult N/A

11 91 L fibula 10YR 8/2 0 1 1 1 0 1 0 Adult N/A

12 79 R fibula 10YR 8/2 2 1 1 0 0 0 0 Adult N/A

13 18 R fibula 10YR 8/3 2 1 1 1 0 0 0 Adult N/A

14 78 R fibula 10YR 8/1 3 1 1 1 0 0 0 Adult N/A

15 112 L scapula 10YR 8/4 1 1 1 0 0 0 0 Adult N/A

16 11 R os coxae 10YR 8/1 3 1 1 1 0 0 0 Adult Female

17 93 R os coxae 10YR 8/3 2 1 1 0 0 1 0 Adult Female

18 95 L os coxae 10YR 8/3 2 1 1 1 0 0 0 Adult Male

19 65 L os coxae 10YR 8/3 3 1 1 0 0 0 0 Adult Male

20 108 R os coxae 10YR 8/3 3 1 1 0 0 0 0 Adult N/A

21 89 thoracic 10YR 8/3 2 1 1 1 0 0 0 Adult N/A

22 109 R rib 10YR 8/2 3 1 1 1 0 1 0 Adult N/A

23 116 R rib 10YR 8/2 2 1 0 1 0 1 0 Adult N/A

24 120 L parietal 10YR 8/1 3 0 0 0 0 0 0 Adult N/A

25 71 mandible 10YR 8/1 3 0 1 0 0 1 1 Adult N/A

26 12 L scapula 10YR 8/1 1 1 1 1 0 1 0 Adult N/A

27 55 L scapula 10YR 8/1 3 1 1 1 0 1 0 Adult N/A

28 48 R scapula 10YR 8/3 0 1 1 0 0 0 0 Adult N/A

29 81 sternum 10YR 8/2 3 1 1 1 0 1 0 Adult N/A

30 99 sacrum 10YR 8/1 0 1 1 1 0 0 0 Adult N/A

31 113 sacrum 10YR 7/4 2 1 1 0 0 1 0 Adult N/A

32 125 sacrum 10YR 7/4 0 1 1 0 0 1 0 Adult N/A

33 94 sacrum 10YR 7/4 0 1 1 0 0 1 0 Adult N/A

34 5 skull 10YR 8/1 3 1 1 1 0 0 0 Adult Male

35 1 skull 10YR 8/1 3 1 1 1 0 0 0 Adult Female

36 2 R os coxae 10YR 8/1 3 1 1 1 0 1 0 Adult Male

37 37 L os coxae 10YR 8/1 3 1 1 1 0 1 0 Adult Female

38 38 R os coxae 10YR 8/1 3 1 1 1 0 1 0 Adult Male

39 9 L os coxae 10YR 8/3 1 1 1 1 0 1 0 Adult Male 

40 31 L os coxae 10YR 8/3 3 1 1 1 0 1 0 Adult Male

attribute tables were built from the data that was obtained and collected from the site (Table 1 

and 2).  

Table 1. Chullpa 6, Layer 1. Attribute table created for Chullpa six to input into GIS. 
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Fig Id Bone typeDiscolorationWeatheringBlack MoldWhite MoldPlant Carnivore Roots Warped Age Sex

1 114 cranial 5YR 4/3 0 1 1 0 0 1 0 adult N/A

2 2124 femur 10YR 8/1 4 1 1 1 0 1 0 adult N/A

3 2125 L femur 10YR 7/3 0 1 1 1 0 1 0 subadult N/A

4 16 L femur 10YR 5/3 1 1 1 0 0 1 0 adult N/A

5 11 Os coxae 10YR 5/3 2 1 1 0 0 0 0 adult male

6 2 L femur 10YR 6/4 0 1 1 0 0 1 0 adult N/A

7 6 L humerus10YR 7/4 0 1 1 1 0 1 0 adult N/A

8 15 L humerus10YR 7/4 2 1 1 0 0 1 0 adult N/A

9 38 L rib 10YR 6/4 2 1 1 0 0 0 0 subadult N/A

10 2123 L rib 10YR 5/3 0 1 1 0 0 1 0 adult N/A

11 41 L fibula 10YR 7/4 2 1 1 0 0 0 0 adult N/A

12 2128 L humerus10YR 7/4 3 1 1 0 0 0 0 adult N/A

13 34 L scapula 10YR 6/4 2 1 1 0 0 0 0 adult N/A

14 18 L scapula 10YR 4/3 0 1 1 0 0 1 1 subadult N/A

15 14 L tibia 10YR 6/4 3 1 1 0 0 0 0 N/A N/A

16 44 L ulna 10YR 6/4 1 1 1 0 0 1 0 adult N/A

17 42 lumbar 10YR 6/4 0 1 1 0 0 0 0 adult N/A

18 1 Os coxae 10YR 5/3 3 1 1 0 0 1 0 adult male

19 36 Os coxae 10YR 8/1 0 1 1 0 0 0 0 adult N/A

20 23 Os coxae 10YR 7/4 0 1 1 0 0 0 0 adult female

21 2143 skull 10YR 4/3 3 1 1 1 0 1 0 adult male

22 2146 skull 10YR 4/3 3 1 1 1 0 1 0 adult male

23 2133 tibia 10YR 6/4 4 1 1 0 0 0 0 subadult N/A

24 47 fibula 10YR 4/3 0 1 1 0 0 1 0 adult N/A

25 1 L os coxae 10YR 6/4 0 1 1 0 0 0 0 adult N/A

26 3 skull 10YR 6/4 1 1 1 0 0 0 0 subadult N/A

27 24 L os coxae 10YR 6/4 1 1 1 0 0 0 0 adult female

28 9 femur 10YR 8/1 4 1 1 0 0 0 0 adult N/A

29 40 fibula 10YR 4/3 1 1 1 0 0 0 1 adult N/A

30 2129 L os coxae 10YR 7/4 3 1 1 0 0 0 0 adult N/A

31 17 L humerus10YR 7/4 2 1 1 0 0 0 0 adult N/A

32 2153 L tibia 10YR 6/4 3 1 1 0 0 0 0 adult N/A

33 2143 Parietal 10YR 6/4 4 1 0 0 0 0 0 adult N/A

34 2144 Parietal 10YR 6/4 4 1 0 0 0 0 0 adult N/A

35 2150 R femur 10YR 6/4 4 1 0 0 0 0 0 adult N/A

36 2139 L os coxae 10YR 6/4 0 1 1 0 0 1 0 adult male

37 2132 L os coxae 10YR 6/4 2 1 1 0 0 0 0 adult male

38 2131 L os coxae 10YR 6/4 2 1 1 0 0 0 0 adult male

Table 2. Chullpa 7, Unit B1, C1, Layer 1. Attribute table for Chullpa seven to input into GIS. 

 

 To input the attribute tables into ArcGIS, all of the cells were formatted into text so that 

ArcGIS would read it. Next, the attribute table was joined with the edited specified chullpa shape 

file.  After the excel file was joined with the edited shape file. Finally, the shape file’s properties 

were opened up and the symbology tab was applied to create categories. A graduated 

monochromatic color scheme was chosen because it indicated the differences more that the 
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monochromatic color scheme to examine the different taphonomic factors from the attribute 

table to analyze. 

Results 

The first attribute that was picked to examine were the weathering stages. From these 

weathering stages, professional maps were made to indicate the weathering pattern in layer 1 of 

chullpas six and seven (Figure 6,7, and 8). 

  Figure 6. Map of Weathering Stages in Chullpa 6, Level 1 
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Figure 7.Weathering stages in 

Chulllpa 7, Unit B1, Level 1 

 

 

 

Figure 8. Chullpa 7, Unit C1, Level 1. Weathering Stages of Chullpa seven.  

 

 

 

 

 

 

Table 3. Percentages of Weathering Stages between chullpas.  

Weathering Stages chullpa 6 Chullpa 7

0 15% 30%

1 9% 13%

2 27% 22%

3 47% 22%

4 0% 13%

5 0% 0%
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Table 4. Plant pigment occurrence in layer of Chullpa 6 and 7. 

Plant Pigment Chullpa 6 Chullpa 7

0 32% 84%

1 68% 16%  

Table 5. Root occurrence in layer 1 of chullpa 6 and 7. 

Root Presence Chullpa 6 Chullpa 7

0 41% 59%

1 59% 41%  

Overall, In layer 1 of chullpa 6 there were 15 percent of bones had no occurrence of weathering 

with a score of 0, 9 percent bones had score of 1, 27 percent bones with a score of 2, and almost 

half of  with a score of 3 (Table 3). In layer 1 of chullpa 7 there were observed to be 30 percent 

of bones with a score of 0, 13 percent of  bones with a scored at 1, 22 percent of bones had a 

score at 2 and 3, and 13 percent of bones scored at 4 (Table 3).  From comparison, it appears that 

chullpa six has more bones with mild stages than chullpa 7 and chullpa 7 has more remains 

scored at the 0 and then have more the mild stages ranked next. The observation from these two 

chullpas was that there were some differences between the varying stages in these chullpas.  The 

next taphonomic feature that was constructed was plant pigment on the bones in the chullpas 

(Figure 9,10 and 11).  

 In observation chullpa 6 contained 32 percent  bones without plant pigment and 68 

percent with pigment (Table 4). Meanwhile, Chullpa 7 obtained 84 percent without plant 

pigment and 16 percent with pigment (Table 4). There is a significant difference between these 

chullpas concerning plant pigment. From comparing these to maps it appears that chullpa seven 
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is lacking plant pigment from chullpa six.  This may be because chullpa six has a lot of green 

moss growing on the inner walls of the chullpa.  

 

 

 

 

Figure 9. Chullpa 6, Layer 1.Plant Pigment 

.  
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Figure 10. Chullpa 7, Unit C1, Level 1 

The next factor I chose is root occurrence on skeletal remains (Figure 12, and 13).  In Chullpa 6 

there was an absence of roots on 41 percent of the bones and 59 percent of bones showed a 

presence of roots (Table 5). In Opposition, Chullpa 7 had 59 percent of bones without the 

presence of roots and 41 percent with the occurrence of roots (Table 5).  The presence of roots is 

more frequent in Chullpa six than seven. There were tree roots growing in chullpa 6, so that 

might explain why there are more occurrences of roots on bones. 
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Figure 11. Plant Pigment of skeletal remains in Chullpa 7, Unit B1, Level 1 

 

 

 

 

 

 

 

 



16 

 

Figure 12. Root occurrence on skeletal material in Chullpa 7, Unit C1, Level 1.  
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Figure 13. Root occurrence in Chullpa 6, Level 1. 

 

Discussion and Conclusion 

  This research study is important because it could also be used for larger mortuary 

deposits, caves or even opens air sites. Although only two chullpas were examined, the 

prelimiarly data from this study has shown observable patterns in taphonomic processes that can 

be further tested.  
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In the future, more GIS analysis will to be done at Marcajirca so that the geoferencing in this 

research can actually represent cordinate points. The ditigalization of more chullpas will also be 

accomplised at Marcajirca in order to observe more differences. From the two chullpas that were 

chosen from for this research project, some differences between the the taphonomic factors were 

observed. It may be unlikely to find significant differences since only the first layer was 

examined in each chullpa.  

 Furthermore, GIS encompasses an adequate application to document commingled 

skeletal remains because it allows the ability to vizualize the relationships and context of a 

chullpa in a flexible display of the spatially referenced skeletal data. This research definitely 

opens up new revenues for bioarchaeologists examining other sites that contain chullpas with 

skeletal material not only in Peru, but also in their studies of preservation of remains in other 

areas of the world. By conducting this research, bioarchaeologists can take part in preserving part 

of a culture and examine taphonomy with a new technique. 
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