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ABSTRACT 

Belize is home to the Maya, a group of indigenous people that have thrived and persisted in the area for 

millennia.  Mayanists studying the Terminal Classic (c. 800-925 CE) attribute three factors to the  era’s 

political demise: perpetual warfare, overpopulation and its associated environmental impacts, and severe 

drought.  Scholars have suggested that this era’s severe droughts occurred in tandem with the fall of the 

Southern Maya Lowland rulers.  Prior to the Terminal Classic, rulers were believed to have been 

intermediaries between the commoners and their deities.  When droughts destroyed significant 

agricultural yields during the Terminal Classic, rulers failed to uphold their duties and as a result lost their 

followers.  The archaeological record indicates that when the commoners lost faith in their rulers, they 

began direct interaction with their deities themselves.  M186 is a Terminal Classic site located in Cara 

Blanca (central Belize) that exemplifies the commoners’ ideological shift.  In the summer of 2018, the 

Valley of Peace Archaeology Project (VOPA) continued excavations at M186 because it was 

hypothesized to have been the first step in a ceremonial sequence for the Maya to interact with Chahk the 

rain god.  Human remains were uncovered from this excavation that enrich the story of this site and 

support the hypothesis of independent spiritual communication from the common Maya.  This thesis is 

centralized around the individual found during the 2018 excavation and aims to accomplish three things.  

First, to utilize standard bioarchaeological methods to thoroughly synthesize the individual interred in 

Room 1.  Second, to discuss the Strontium, Carbon and Nitrogen isotope analyses conducted on samples 

of this individual in the spring of 2019.  And third, to demonstrate the contextual and theoretical 

significance that this individual held to M186 and to the realm of Maya ritualistic burials in ritual in 

general.  
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Introduction 

The Maya are indigenous inhabitants of Mesoamerica (present day Guatamala, southeast Mexico, 

and Belize) that have lived in the area as agriculturalists for more than four thousand years.  By 700 CE, 

the Maya were at the height of their development as an exceptionally advanced society.  During this time 

they had successfully stratified into a hierarchical political system, which enabled them to harness mass 

agricultural production practices to feed populations of millions.  They built intricately efficient cities that 

featured massive pyramids, palaces, plazas and reservoir systems.  They developed the most accurate 

calendar in the ancient world, and additionally created astronomical and hieroglyphic writing systems.  

The complex cosmocentric ontology which governed their daily lives yielded sustainable ecological 

practices that equipped them to persist in the area for thousands of years (Lucero 2018).  While these 

accomplishments were not a unilineal cultural evolution, they were emblematic of the profound success 

of the Maya as a people (Coe and Houston 2015). 

 

Table 1: Maya Chronology (from Coe and Houston 2015: Table 1) 
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Perhaps the most debatable topic that contemporary Mayanists have deliberated is that of the 

Maya collapse during the Terminal Classic Period (c. 800-925 CE), only 100 years after the climax of 

their power.  Recent scholarly developments have hypothesized that a trifecta of events attributed to their 

downfall: prolonged warfare, environmental collapse due to overpopulation, and a series of prolonged 

droughts are all evident within the archaeological and environmental records. 

 By the end of the Terminal Classic, major cities in the southern lowlands had been abandoned, 

and with them “an entire world of esoteric knowledge, mythology, and ritual” had disappeared (Coe and 

Houston 2015:177).  The Maya urban diaspora had begun, and while the Maya have continued to live in 

this region into modernity, they never fully returned to the strict hierarchical system of ontological 

practices via divine rulership that defined them at their peak (Lucero et al. 2015).  How could the 

philosophical and functional foundation of a society of this caliber transform so drastically within a 

matter of centuries? 

The Maya’s resiliency and resourcefulness as a people allowed them to adapt to the adversities of 

the Terminal Classic rather than be eradicated by them.  Recent archaeological excavations have 

suggested that the Maya continued to practice their cosmocentric ideological rituals, they just tweaked 

their earlier methods of doing so.  As Lucero (2006) suggests, Maya kings were previously revered for 

their ability to interact with deities such as Chahk, the water god.  Rulers utilized this spiritual connection 

to remain in positions of power.  When the substantial and unforgiving droughts hit in the Terminal 

Classic and Early Post Classic eras, rulers failed to support their claims of association and interaction and 

in turn lost their followers.  The impact of the rulers spiritual failures was foundationally jarring because 

the success of the Maya was grounded in their agricultural efficiency.  When commoners saw that their 

agricultural systems began to deteriorate, it provoked the question of the legitimacy and honesty of the 

rulers that the Maya had so tenaciously devoted their lives to (Lucero 2006).  These events led  Maya 

commoners to reject their earlier beliefs that Kings served as intermediaries to the deities, and 

consequently began direct interaction with the deities themselves.  This alteration of ritual practice is  

extremely ideologically significant as it demonstrates that the Maya did not just abandon the religious 

beliefs central to their identity, they just updated their practices.  

Cara Blanca, the site that will be discussed in this thesis, is dated to the Terminal Classic and is 

particularly interesting because it could be emblematic of the how common people responded during this 

pivotal era.  Cara Blanca is home to 25 cenotes that span along the base of a limestone cliff.  Cenotes are 

naturally circular sinkholes fed by groundwater that the Maya believed were portals to the underworld.  

The Valley of Peace Archaeology project (VOPA) has explored the area since 1997, and in recent years 

has excavating a series of sacred based structures that border the cenotes.  PI L. J. Lucero and the VOPA 

team suggest that these geographically isolated structures functioned as ceremonial circuits for people, 

both locals and pilgrims, to come and directly interact with Chahk and their ancestors, forgoing previous 

rulers serving as the middlemen (Lucero et al. 2016). 

Examples such as VOPA’s site are vital in understanding the Maya narrative because they 

demonstrate that the Maya did not disappear after the collapse.  Instead, they rose to the tumultuous 

adversities of their time, adapting to change while retaining their core beliefs.  While ancient Maya kings 

have disappeared, the Maya people have perpetuated into modernity.  Recognizing the tenacity that exists 

within the Maya culture can serve as a model for current problems that modern society faces.  

 

The Cara Blanca Pools and M186 

In the summer of 2018, the Valley of Peace Archaeology (VOPA) team continued excavations in 

Cara Blanca, Belize.  Cara Blanca is in the Maya lowlands of central Belize and is comprised of 25 pools 

consisting of lakes and cenotes, spanning east-to-west at the base of a limestone cliff.  In previous field 

seasons, VOPA has hypothesized that structures near the deepest cenote, Pool 1 (c. 100 x 70 m, 60+m 

deep), served as a pilgrimage destination for the Terminal Classic Maya.  Lucero and colleagues suggest 

that the non-elite Maya traveled to the area to participate in a ceremonial circuit which enabled them to 
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interact with their deities and ancestors (Lucero and Kinkella 2015; Lucero et al. 2016; Larmon and 

Gonzalez 2018).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 (Upper): Cara Blanca within Belize. Figure 2 (Lower): Cara Blanca Pools. Courtesy of VOPA. 

 

In 2015, VOPA excavated Structure 1 at Pool 1 and concluded that the building functioned as a 

water temple (Harrison 2015).  Next to Structure 1 is Strucure 3,  a ceremonial platform that has steps 

leading directly into the pool.  Three individuals in tightly flexed burials were uncovered underneath this 

platform (Figure 3).  While thousands of terminated ceramic sherds were recovered above the platform 

and throughout the termination fill of the room, no burial goods were directly associated with these 

individuals.  Termination refers to the Maya process of deanimating an object or place, often by breaking 

the object or filling the space so it can no longer function.  Termination rituals were common sacrificial 

practices of the Maya.  The lack of terminated sherds or grave goods near the bodies at Structure 3 is 

significant because it suggests that these individuals were interred underneath this platform to serve as the 

animate offering themselves (Carbaugh 2016). 

 To continue investigating this theory in 2018, VOPA focused their efforts on M186, a ritually 

significant structure c 450m west of Pool 1.  M186 is a long, multi-roomed structure consisting of six 
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narrow rooms with thick (nearly 1m) walls and an attached sweatbath (estimated to have been in use 

between 800 and 900 CE).  Lucero et. al (2015) suggests that the M186 sweatbath was used by the Maya 

as a cleansing space, after which they proceeded to the water temple and platform (Structure 3, next to 

Pool 1, less than a ten-minute walk) to perform water rituals (Lucero and Kinkella 2015).  VOPA’s 

objective in 2018 was to better understand the functionality of M186 within the larger context of the 

hypothesized ceremonial circuit, so excavations were focused on the unexplored rooms.  The remains of 

an individual were uncovered on the first day of excavations in Room 1, the only room bordering the 

sweatbath as denoted by the yellow star in Figure 3.  To learn more about this person, tooth and long bone 

samples were taken for several isotopic analyses that were later conducted in the spring of 2019. 

 

 
Figure 3: Plan view of Structure 3 in relation to M186 and the Individual in Room 1. Image adapted from 

VOPA 2016 figure. Courtesy of VOPA  

 

M186 Human Remains 

Field assistant Tilo Luna uncovered the individual (HR 1) while removing the termination fill of 

Room 1 on May 28, 2018, the first day of excavation (Figure 4).  Although the original plan was to leave 

any encountered human remains in situ, the skeletal material was on top of a loose, rocky fill.  To protect 

the remains and continue excavations in Room 1, Principal Investigator L. Lucero made the decision to 

extract the remains.  The remains were dispersed vertically throughout the termination fill of the room.  

The largest remaining bone consisted of two femurs, a tibia and a humerus  at the highest 

elevation (0.70 mbd).  Further down in Fill 105 (a cobble and boulder fill, 1.20 mbd) Luna found smaller 

epiphyseal and long bone fragments (Figure 5).  Even lower, nearing the bottom of the room fill 107 (a 

pebble and cobble fill) teeth were located at the lowest elevation point (1.76 mbd). Figure 6 details the fill 

profile of the trench dug in Room 1 .  

“Disarticulated remains were clustered together within the termination fill, but dispersed in depth.  

Major missing elements include the cranium, mandible, all vertebrae, scapula, both radii, ulnas, the 

pelvis, sacrum, coccyx, patellae, and most of the humeri and fibulas.  Due to the nature of the rocky fill, 

the remains were poorly preserved and extremely fragmentary.  No complete elements were recovered.  

Taphonomic changes included significant brown staining and weathering on several of the long bones” 

(Copper 2018:52-53). 
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Figure 4 Left: Plan View of Room 1 with blue circle indicated areas of disturbance.  Right: Room 1 

Trench 1 after long bone excavation.  Purple outline denotes rocky fill from which HR 1 was excavated 

and red line shows trench location on planview.  Courtesy of VOPA 2018. 

 

 
Figure 5: Room 1 HR 1 Bone Bundle Exposed. Bones from left to right: right femur, tibia (probable 

right), left femur (2 fragments), bone fragments. Courtesy of VOPA. 
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Figure 6: M186 Room 1 north to south Trench profile of fills, facing west. F104 contained the long bones, 

Fill 105 had some smaller bone fragments, and the teeth were found in Fill 107.  Courtesy of VOPA 

 

Bioarchaeological Analysis of the Individual in Room 1 

 

MNI and Initial Inventory  
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Because there were no obvious burial goods with the remains, we hypothesize that this individual 

was the offering.  For this reason, these remains will be referred to as a cache rather than a burial 

throughout this report (Carbaugh 2017). The MNI for this cache is 1.  There are no indications that this 

burial consisted of multiple individuals, as there were no redundant skeletal elements or dental remains.  

All human remains recovered were consistent in size, robusticity, and overall taphonomic patterns.  A 

detailed inventory was taken on site of the collected skeletal material, as seen in Table 2 below. 

 
Table 2: Measurements of  HR 1  

Catalog # 

and ID 

Site, Feature, 

Provenience, 

Excavation 

Date 

 

Meters 

Below 

Datum  

Description Measurements 

max diam. 

(mm) 

min 

diam. (mm) 

length (cm) 

2288  

Long 

Bone #1 

CB M186 

Room #1 HR #1  

29 May 2018 

 

0.70 

Femur, probable left Wider end: 

34.1 

Rounder end: 

28.9 

Wider end: 

23.1 

Rounder end: 

24.7 

 

19.2 

2289   

Long 

Bone #2 

CB M186 

Room #1 HR #1 

29 May 2018 

 

0.70 

Femur, probable right 

Smaller piece 36.8mm long 

 

Smaller piece 

end: 28.7 

Larger piece 

end: 

28.8 

Smaller piece 

end: 24.2 

Larger piece 

end: 22.5 

 

12.6 

2290  

Long 

Bone #3 

CB M186 

Room #1 HR #1 

29 May 2018 

 

0.70 

Tibia, probable right  Complete 

end: 

29.9 

Complete end:  

18.7 

 

13.6 

2291 

Bone 

frags 

CB M186  

Room #1  

Below HR #1  

29 May 2018 

 

1.20 

Prob. Humerus 

5 prob. femur frags that average 36.4 x 

19.9 

3 prob. fibula frags that average 32.9 x 

10.6 

23 unidentified long bone frags that 

average 23.0 x 12.6 

Prob. Hum. 

Narrow end: 

19.4 

Prob. Hum. 

Wide end: 

18.2 

Prob. Hum. 

Narrow end: 

13.1 

Prob. Hum. 

Wide end: 

15.7 

 

Prob Hum.: 

7.4 

 

2292 

Bone 

frags 

CB M186  

Room #1  

w/HR #1  

29 May 2018 

 

0.70 

Prob. fibula 

6 prob. femur frags that average 

36.2mm x 18.8 

3 prob. tibia frags that average 36.5 x 

21.1 

8 unidentifiable long bone frags that 

average 25.2 x 15.5 

13 unidentifiable small frags that 

average 12.9 x 5.1  

Prob fib. end 

that opens to 

the groove: 

13.1  

Prob fib. end 

that opens 

away from the 

groove: 

15.1 

Prob fib. end 

that opens to 

the groove: 

11.2 

Prob fib. end 

that opens 

away from the 

groove:  

11.4 

 

Prob. fib.: 18.9 

2293 

Bone 

frags  

CB M186  

Room #1  

above HR #1 

29 May 2018  

 

0.60 

11 long bone body frags that average 

23.8 x 14.8 

7 epiphyseal head frags → femur? 
That average 17.1 x 12.1 

24 unidentifiable frags that average 

18.8 x 9.4  

2 prob. clavicle frag 

2 ceramic body sherds (tan paste 

sand/volcanic ash temper) 

 

NA 

 

NA 

 

NA  
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2295 

Bone 

frags 

CB M186 

Room #1 

Trench fill 107 

5 June 2018 

 

1.76 

1 prob. femur shard 17.3 x 25.7  

4 long bone frags that average 14.6 x 

12.9  

2 probable clavicle frags   

that average 16.7 x 7.9 

13 unidentifiable frags that average 

21.6 x 9.4  

1 tiny animal femur 28.2mm in length, 

femur ball max length: 2.8mm, end 

near patella max width: 4.7mm 

 

NA  

 

NA  

 

NA  

2295 

Teeth 

CB M186  

Room #1 

Trench fill 107  

5 June 2018 

 

1.76 

12 total teeth:  

LM2, LM1, LC1, I2, LI1, I2, RC1 

LM2, RP2, C1(R?), RM1, RM3 

 

Measurements 

in Table 3 

 

Measurements 

in Table 3 

 

Measurements 

in Table 3 

2297 

Phalange 

CB Structure. #3  

Trench #3   

Fill 104 

6 June 2018 

 

- 

1 Phalange  

toe from size? 

 

 

15.5 

 

11.6 

 

27.4 mm 

2296 

Bone 

frags  

CB Structure #3  

Trench #3  

fill 103 end 

6 June 2018 

 

- 

6 unidentifiable frags that average 

15.3mm by 6.5mm  

these bones were very dry 

 

NA  

 

NA  

 

NA  

 

 

Ancestry  

Dental evidence strongly suggests that these remains are of Native American ancestry, as the 

recovered incisors were shovel shaped, shown in Figure 7 (Gill and Rhine 1990).  Additionally, the 

remains are indicative of Maya descent based on location and style of interment.  Lastly, the overall small 

stature and robusticity of the bones is consistent with Maya skeletal materials (Maggiano 2008).  It is 

likely this person was Maya.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: HR 1 Occlusal View of 

Maxillary Teeth. Courtesy of VOPA  

 

Age 
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Based on the general size of this individual’s long bones, as well as the attrition on their dental 

remains, it is likely that they were a young adult when they died.  We chose to do age estimations via 

Lovejoy’s (1985) occlusal dental wear method because we had appropriate skeletal material for this test 

and Lovejoy is widely used as an aging standard in bioarchaeology.  Analysis via the Lovejoy dental 

method yielded an even more specific age range estimate of 16-22 years of age.  The molars have 

minimal attrition while the anterior teeth have heavy wear, which indicates that the anterior teeth were 

used as tools and probably sped up their 

wear process. Because of this imbalance, 

the anterior teeth are likely not an accurate 

reflection of age (Figure 8).  Only the 

molar teeth were utilized in these analyses 

for this reason.  

 

 

 

 

Figure 8: HR 1 Profile of maxillary teeth 

wear on incisors leave very sharp and 

straight edges.  Courtesy of VOPA. 

 

Two different series of teeth, the right mandibular side and the left maxillary side, were analyzed 

in these comparisons.  Two sets were utilized, opposed to one, to increase the likelihood of accurate range 

estimation.  Figure 9 is a comparison of the recovered lower-right molars of the individual to the closest 

likeness on Lovejoy’s functional attrition stages mandible chart (stage C).  Figure 9 shows wear on the 

first molar, with small amounts of dentin, while the other molars showed minimal wear on the cusps.  

Additionally, the M3 has erupted and the P2 shows little wear.  For these reasons, the right mandibular 

teeth were matched stage C, dating this individual between 18-22 years of age.  

 

Figure 9: Comparison of HR 1’s right mandibular teeth (mirrored) to Lovejoy’s functional attrition stages 

of the mandibular dentition, Stage C.  Top photos courtesy of VOPA.  Bottom image adapted from 

Lovejoy (1985:Figure 2).   

 

The second set of teeth examined were the recovered left maxillary molars.  Similarly to Figure 9, 

Figure 10 compares the individual’s left maxillary teeth with the two Lovejoy stages that were the most 

similar.  This set of teeth also demonstrates more wear on the first molar, as some of the second molar 

cusps look more rounded with fewer defined ridges.  This set falls in between two stages, which broadens 

the age range to 16-22 years.   
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Figure 10: Comparison of HR 1’s left maxillary teeth to Lovejoy’s functional attrition stages of the 

mandibular dentition, Stages B2 and C.  Middle photo courtesy of VOPA.  Top and bottom images 

adapted from Lovejoy (1985:Figure 1).  

 

Stature and Sex 

 Unfortunately, both the stature and the sex of this individual could not be bioarchaeologically 

estimated due to the overall low preservation quality and major missing elements.  The crania and pelvis, 

two of the primary skeletal elements utilized in sex estimations, were missing.  Although long bones were 

recovered, all epiphyseal ends had been severed, which disqualified them from bioarchaeological sex and 

stature estimations.  Considering the cultural context also yields indeterminate probabilities, as it was 

common for both males and females to be sacrificed.  If further investigations wish to determine the sex 

of this individual, Ancient DNA analysis would be able to reliably accomplish this. 

 
Teeth  

 Twelve teeth were recovered from the rubbly Fill 107 near the floor of Room 1.  Table 3 

inventories all of the teeth.  The arrows in Table 3 are indicative of re-identifications that occurred during 

the tooth’s second analysis in the lab.  

 

Table 3: HR1 Tooth Identifications and Measurements 
 

Tooth 

 

Max Length (mm) 

 

Max Width (mm) 

 

Tooth Height (mm) 

 

RM2 🡪 RM3 

 

10.9 

 

9.9 

 

4.4 

 

LM2 (broken) 

 

10.9 

 

9.8 

 

5.2 

 

LM1 

 

11.5 

 

11.6 

 

6.0 

 

RM1 

 

12.0 

 

10.8 

 

5.6 

 

LM2 

 

11.0 

 

10.4 

 

5.9 
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P2🡪 RP2 

 

7.6 

 

7.7 

 

5.7 

 

LC1 

 

8.2 

 

7.8 

 

6.5 

 

I2 (round one) 

 

6.9 

 

6.1 

 

5.0 

 

LI1 

 

9.2 

 

5.8 

 

7.4 

 

I2 (blockier one) 

 

6.8 

 

5.4 

 

5.4 

 

RC1 

 

8.2 

 

8.4 

 

6.8 

 

C1 (R?) 

 

7.0 

 

5.2 

 

7.5 

 

 In addition to the teeth being cleaned and measured, they were also photographed and selected for 

sampling. Each tooth was photographed medial, lingual, distal, buccal, and occlusal viewpoints.  Figure 

11 is the total inventory from an occlusal view.  All of the teeth in the front row were selected for 

sampling. 

 

 
Figure 11  Room 1 Trench Fill 107 Total Teeth Content. Back Row (Left to Right): RC1, I2, C1 (R?), LI1, 

I2, LC1.  Front Row (Left to Right): RM3, LM2, LM1, RM1, LM2, RP2.  Courtesy of VOPA  

 

Isotope Analyses 

Isotope analyses were conducted throughout the spring of 2019 to gain a better understanding of 

who this individual was in relation to the other Maya interred at Cara Blanca and the greater Maya 

civilization.  

Learning about this individual’s diet was one of our primary goals, as understanding what this 

person was eating throughout their lifetime would aid in linking them to food customs of a greater group 

(i.e., regional or potentially migratory).  To examine this individual’s diet, carbon and oxygen isotope 

ratios were measured via bone and tooth apatite samples.  In 2017, skeletal analyst A. Carbaugh 

conducted similar light isotope analyses on the individuals that VOPA’s 2016 excavation team uncovered 

at Structure 3 and several other individuals from settlement mounds in the local area (between Cara 

Blanca and the nearest Maya center, Yalbac).  We intend to cross examine the carbon and oxygen isotope 

ratios of M186’s HR1 with all of the individuals in the area that Carbaugh tested.  

 Carbaugh also measured nitrogen isotope ratios in the bone collagen of the individuals from 

2016.  Nitrogen and carbon isotope ratios in the bone collagen indicate how carnivorous these people 

were.  Many Maya scholars have done pioneer work in stable isotope dietary analyses.  For the purposes 
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of this thesis, I will be utilizing comparative data from Rand (2015) based on his/her work in the Cayo 

District (just south of the pools) to compare Carbaugh’s dietary isotope results with other Maya people 

from the southern lowlands in the Terminal Classic.  While Nitrogen isotopes were not tested for the 

individual at M186, examining these dietary practices is still crucial as it will heighten our understanding 

of the people interred at Cara Blanca within the greater Maya area.  

The last series of isotope testing that have been initiated are strontium isotope ratios in HR1’s 

teeth.  When an individual is growing up, their teeth erupt and mineralize at different stages of 

development. As their bones and teeth grow, they absorb different elemental isotopes from their local 

environments.  Different geographic areas have different ratios of strontium isotopes in their atmosphere 

and environments.  So hypothetically, if a person’s early erupting teeth (e.g., a premolar) mineralized in 

one location, and their later teeth (e.g., a third molar) mineralized in a different location, strontium ratios 

the two different teeth would be different and as a result be reflective of the geographic regions in which 

they had grown.  Through strontium isotope testing analysis, the premolar and third molar of HR1 from 

site M186, it may be possible to generate any migration that this individual may have undertaken during 

their life (Freiwald 2011, 2014; Hodell 2004).  

Lucero’s (Lucero and Kinkella 2015; Lucero et al. 2016) pilgrimage hypothesis cannot be 

confirmed based off just one individual, it requires testing a multitude of individuals do demonstrate that 

groups of people from distant regions were traveling to the site to interact with the ceremonial circuit.  

Carbaugh has conducted Strontium analyses for the 2016 individuals, so contextualizing HR1 in relation 

to Cara Blanca’s other individuals will test this hypothesis.  This thesis intends to utilize the regional 

Strontium standards that were published in bioarchaeologist Carolyn Freiwald’s 2011 dissertation to place 

Cara Blanca’s individuals’ migratory patterns within the larger Maya landscape.  

Was HR 1 eating a similar diet to the other people buried at Cara Blanca?  Were the diets of the 

people at Cara Blanca consistent with the other people in the region?  Was HR1 a migrant?  Were the 

people at Cara Blanca religious pilgrims?  These are the questions that these isotope analyses hope to 

answer.  

 

Materials and Methods  

 Of the 25 bone fragments collected as potential samples, a probable left fibula fragment was 

selected for collagen and apatite testing (Figure 12).  Additionally, 5 molars were selected to test from 

(Figure 13).  Unfortunately, the left maxillary 1st molar was too rotten and not sampled.  All the sampled 

teeth were run for dietary and migratory analyses.  
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Figure 12: Unidentified Bone Fragments. Total content with HR1 long bones.  The top and bottom rows 

were sent to UIUC for sampling.  The fibula fragment circled in yellow was selected for sampling.  

Courtesy of VOPA. 

 

 

Figure 13: (Left to right): RM3, LM2, LM1, RM1, LM2, RP2.  Courtesy of VOPA  

 

 All samples were prepared in the University of Illinois Paleobiogeochemistry Laboratory under 

the supervision of Professor Stanley Ambrose.  The lists following synopsize the steps taken for preparing 
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each sample. Tables 4 and 5 are verbatim instructions that the Paleobiogeochemistry Laboratory uses to 

prep isotope samples of this nature (Ambrose 2014).  

 

Table 4: Tooth Enamel Carbonate Analyses Preparation Procedures 
Step # Phase Instructions 

1 

Pretreatment 

with Clorox and 

Acetic Acid 

Drill 5-15 mg bone or tooth powder with diamond burr rotary tool 

(slowest speed). Enamel chips can be hand-ground in agate mortar 

2 Label and weigh empty 1.5 ml microcentrifuge tubes. Record wt to 0.1 mg 

3 Place 5-15 mg powder in micro-centrifuge tube. Record tube + sample wt 

4 
Add ~15 ml 2.63% Clorox solution. Close tubes, Agitate with vortexer. Open tubes; Put in fume 

hood covered with loose sheet of foil. Treat overnight (≥12 hr). 

5 

Decant samples using pipette. Rinse pipette twice with dH2O between samples (separate beakers 

for first and second rinse). Replace pipette and rinse water in both beakers after 8 samples (to 

prevent cross contamination, particularly for 87Sr). Place tubes in centrifuge, hinge down. 

Centrifuge (5 minutes speed 5). Rotate tube 180° and maintain tilt. Decant supernatant using 

pipette. For bone and dentine, add 15 ml Clorox again. Vortex to suspend all powder. Let stand 

overnight. For tooth enamel, do not repeat Clorox step. Go to step 6 after 1st day Clorox 

treatment 

 

6 

Begin dH2O rinse: Add 15 ml distilled water; Vortex after adding water, then centrifuge (speed 

5, 5 minutes). Repeat rinse 3 more times (4 rinses total).  

 

7 

Add 0.1 M acetic acid (0.1 ml acid per 1 mg of sample); vortex briefly. Let stand open, exactly 

4 hours from time that acid was added to the first sample in a set. 

 

8 Vortex, centrifuge and decant; Add 1.5 ml distilled water. Repeat four times.   

9 
Open tubes and place in freezer for at least 40 minutes. Open freeze-drier desiccator lid before 

removing samples from freezer. 

10 

Place immediately in freeze drier (tubes still open). Do not allow samples to melt before 

placing in freeze-drier. If samples melt they will explode from tubes when the desiccator is 

evacuated. Samples will be drying ~12-15 hrs. 

 

11 Reweigh centrifuge tube with dry sample; calculate and  record % loss or % yield 

12 Check labels on tubes for legibility: if illegible then relabel them 

1 
Reaction with 

Phosphoric Acid 

in Kiel Device 

or Gas Bench 

Weigh ~650 µg bone or tooth powder in reaction vessel (min ~600, max ~750 µg).  

2 

Enter data in UIA register and CS standard, and lab notebooks.  Enter sequence in computer. 

Computer file name format: Ambrose_Kiel_YYMMDD_lab notebook initials. For example: 

Ambrose_Kiel_181211_SA-MAL 

 

Table 5: Bone/Tooth Collagen Purification and Preparation 
Step # Phase Instructions 

1 

Decontaminate 

Surfaces; 

Grind and 

Sieve 

Remove obvious surface contamination (rootlets, dirt, adhering tissues, etc.) with scalpel, 

diamond burr or carbide rotary tool, including cancellous bone. Bone preservation is often best in 

the dense outer lamellar bone below the periosteum, so do not remove too much discolored 

subsurface bone. Sonicate bone or tooth in distilled (and UV-treated - if required) water after 

adhering sediment and surface contamination has been removed.  

2 Dry samples in freeze-drier 24-48 hours. Heat damages DNA and may degrade collagen. Do not 

use heat lamp or oven to dry samples if DNA analysis or ultrafiltration is planned.  

 

3 Freeze-dry for at least 12 hours. Freeze-dried bone is easier to crush and grind 

4 Crush bone gently with clean mortar and pestle if bone is soft, chalky and friable; if bone is fresh, 

then grind in Wiley Mill with coarse screen.  Bone powder should pass through 1 mm sieve.  

Retain >1.0 mm to <0.25 mm fraction (1000-250µm) for collagen, and <250 µm fraction for 

apatite analysis. If bone is very weathered then use 2 mm sieve (and 0.1 M HCl). 

5 Store ground bone fractions in clean glass scintillation vials or plastic 
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microcentrifuge tubes. Indicate fraction size on label. 

 

1 

Purify 

Collagen  

Assemble annealed filter funnels. Place a very loose clump of annealed Pyrex glass wool fibers in 

funnel (handle wool with plastic gloves and tweezers; do not rub eyes).  Purpose of wool is to 

evenly suspend particles in cup because they may clog the frit filter. 

2 Place 0.5-1.0 g of powder
 
(>0.5 - <1.0 mm mesh fraction) evenly on Pyrex wool. For 15 ml 

funnel place a maximum of ~0.25 g of powder. Add the >0.25 mm and >0.117 mm fractions if 

weight is inadequate. Record weight to 0.1 mg. 

3 If bone is fresh and greasy add ~40-50 ml petroleum ether in fume hood. Other organic solvents, 

including the standard Bligh and Dyer chloroform + methanol method may remove some proteins.  

Let stand overnight in fume hood.  Repeat ether soak for 2 hours. Drain funnel with vacuum.  Dry 

by pumping vacuum through funnel, then in drying oven at 40°C for 1 hour.  Store waste ether in 

labeled glass bottle. Do not breath the fumes. 

4 Add ~50 ml 0.2 M HCl to filter funnel; use 0.1 M HCl if bone is poorly preserved. Stir 

occasionally with clean glass rod if clumped. Leave overnight on counter. Drain funnel and 

replace HCl twice daily until demineralization is complete.  Demineralization is complete when 

slow bubbling stops and translucent isomorphs appear, which may take 2-3 days. For samples that 

demineralize quickly, rinse (see step 5) and fill funnel(s) with distilled water. When all samples 

are demineralized and rinsed then go to step 6. 

5 Rinse to neutrality by repeated draining of funnels with distilled water (about 7-10 times).  Rinse 

top edge of funnel and glass wool with every rinse.  Place glass baking dish or pan under rack 

when draining and rinsing. 

6 Add ~50 ml 0.125 M NaOH to large funnel or ~ ~15 ml to small funnel. Use 0.0625 M NaOH if 

bone is poorly preserved.  Cover with Al foil, let stand overnight (~20 hours). 

7 Rinse to neutrality with distilled water (about 7-10 times), including top inner and outer edge of 

funnel. Place glass baking dish or pan under rack when draining and rinsing. 

8 Add 50 ml 10-3 M HCl (pH 3) to filter funnel.  Mark level of liquid.  Cover with foil. Place in 

gravity oven at 70-75°C for 5 hours or overnight. 

9 Add 100 µl (0.1 ml) 1M HCl to 50 ml filter funnel, or 150 µl 0.2M HCl to 15 ml funnel, and 

replenish evaporated liquid with 10-3 M HCl.  Return to oven for 5 more hours, or overnight.  

Steps 8-9 should be at least 10 hours in oven.  Longer times will increase collagen yield.  Well-

preserved collagen may not dissolve for more than a day – be patient. 

 

10 Drain hot solution into acid-washed, annealed, labeled Erlenmeyer flask (uncovered). Condense 

solution in oven at 65-75°C (about 18-20 hours).  If solution dries, add a few squirts of distilled 

water and swirl liquid until collagen redissolves.  Disassemble funnels; remove tape gum; Soak in 

water with Alconox soap. 

11 Record weight of empty, annealed, labeled, 20 ml scintillation vial 

without cap; label cap. 

 

12 When solution condenses to ~2 ml, transfer to scintillation vial. Rinse flask with a few squirts of 

distilled water, swirl, and add to vial; repeat rinse 1-2 more times.  Return to oven to condense to 

<2 ml.  If solution dries in vial, reconstitute with ~1 ml distilled water. 

13 Freeze condensate in freezer (> 1 hr).  When frozen, place in freeze-dryer for ~48 hours 

14 Record weight of scintillation vial with dried residue.  Calculate collagen concentration (wt %).  If 

collagen concentration is below 2% and the residue is powdery rather than translucent yellow, 

then it may not be collagen.  Cover tightly with labeled vial lid. 

15 Soak flasks in water for more than 1 hr with Alconox soap to loosen tape gum from flasks. Soap 

wash and ACID WASH glassware: Wash filter funnels and flasks with Alconox soap. Scrub 

interiors thoroughly. Rinse thoroughly with tap water. Soak stopcock parts in soapy water, then 

rinse with tap water and then with distilled water. Place funnels and flasks in Nochromix tank for 

>4 hours (WARNING: full strength sulfuric acid with added oxidizer: wear lab coat, gloves, 

goggles, neoprene apron).  Drain acid from funnels into Pyrex baking dish. Thoroughly rinse 

glassware with tap water and then with distilled water.  When dry (check frit filters – they will not 

dry if not thoroughly rinsed!), cover all funnel and flask openings with aluminum foil. 

16 Anneal glassware in kiln (1 hour at 900°F/500°C).  Mark the foil on one piece with black marker 

before starting kiln.  If mark remains after firing then the kiln did not fire. 

1 

Sample 

Combustion 

Homogenize sample by scraping all residues from the sides and bottom of the scintillation vial.  

Weigh 250-450 µg of freeze-dried collagen into tared foil capsule at mass spec lab.  If residue is 

powdery and collagen yields are <~2% then increase weight to 900-2000 µg. Record weights, etc 

in lab notebook, UIA record book and EA run book.   Weigh one replicate every 10th sample.  
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Thiourea, serine and hydroxyproline standards are run at the beginning, and after 10 samples and 

at the end of the run. 

2 Enter sequence in Mass spec computer; Sequence file names all start with Ambrose EA 

YYMMDD. Proofread and print the sequence list; run sequence. Before clicking OK, enter 

sequence name in Results file name field.  The results will appear in an XLS file in the results 

folder.  Sample run takes about 9 hours 

3 Enter data in lab notebook, UIA and EA log books. Enter standards in ST record book. 

Transcribe all records from original PDF file of results (prevents copying mistakes). 

4 Enter data on Excel master spreadsheet with sample collagen and apatite on same line. Add C:N 

ratio to notebook record. 

5 Store copies of PDF file outputs on lab computer in EA outputs folder, and send a copy to me by 

e-mail (ambrose@illinois.edu). Backups of these files are important! 

 

The dietary light isotope samples (Table 4 and 5 preparations) were run at the Illinois State 

Geological Survey (ISGS) in the Stable Isotope Laboratory.  The Gas Bench II, instead of the Kiel, was 

utilized to yield the δ13C and δ18O ratios necessary for examining the amount of C4 plants (e.g., corn) the 

individual was eating.  The Strontium samples (Table 4 only) were run at the Multicollector Inductively 

Coupled Plasma Mass Spectrometry (ICPMS) Laboratory in the Natural History Building.  The tooth 

apatite samples that were taken to the ICPMS laboratory for Strontium testing required further 

preparations.  Table 6 details the further chemical preparations that were required for the spectrometer 

run. Instructions verbatim (Johnson 2017).  

 

Table 6: Purifying Sr for Sr Isotope Analyses. Standard Operating Procedure in the ICPMS Laboratory, 

Version 6.0 Johnon 2017: Table 1  
Prep Columns  1 reservoir 0.05 N HNO3 Wash 

1 reservoir 0.05 N HNO3 

1/2 reservoir 3 N HNO3 Condition 

Sample Load Samples Sample 

Wash 1 0.3 ml 3N HNO3 Removes other cations 

0.3 ml 3N HNO3 

0.3 ml 3N HNO3 

Wash 2 0.5 ml 8N HNO3 

0.5 ml 8N HNO3 

0.5 ml 8N HNO3 

0.3 ml 3N HNO3 

Switch Waste beakers to 4 mL austosample vials 

Elute Sr- make sure to 

switch waste beakers 

to 4 ml vial!  

1 ml H2O Sample Sr 

1 ml0.05 N HNO3 Collection 

2 ml H20 

 

 

Dietary (Carbon and Oxygen Isotope Ratio) Results  

The two questions regarding diet that we intended to answer were: Was HR 1 eating a similar diet 

to the other people buried at Cara Blanca?  Were the diets of the people at Cara Blanca consistent with the 

other people in the region?  Figure 14 is a graph of the initial δ13CVDB Carbonate ratios in each of the 

samples.  

 



22 

 

 
Figure 14: Teeth δ13CVDB Carbonate ratios.  Graph generated by Matthew Fort of the Illinois State 

Geological Survey (ISGS) 

 

Figure 15 takes the initial information illustrated in Figure 14, and compares it to the enamel 

carbon isotope ratio to the ratios of Carbaugh’s 2016 tested individuals.  Each vertical line of shapes 

represents one individual’s enamel results (typically each shape is just reflective of  different teeth).  The 

horizontally colored lines are estimated standards of significant dietary practices.  Dark green is reflective 

of the range in which a sample would be considered to have been statistically significant C4 amounts, 

light green indicates a lesser amount of C4, and pink shows a mix of C4  and C3 concentrations.  Individual 

13 on this graph (boxed in yellow) is HR1 from M186.  The figure demonstrates that nearly all of the 

enamel samples from VOPA’s 2016 and 2018 individuals had significant concentrations of C4.  This 

indicates that nearly all of these people, including HR 1, were eating a C4 heavy diets.  This also indicates 

that Individual 1 was eating a similar concentration of C4 foods as the other Cara Blanca individuals.  
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Figure 15: VOPA 2016 and 2018 Enamel Carbon Isotopes.  Graph generated by Matthew Fort of the 

ISGS Lab Team. 

 

To examine the Cara Blanca individuals’ diet in relation to the other Maya that lived in the Cayo 

district in Belize, I  utilized a well cited article on ancient Maya diet stable isotope analysis (Rand 2015). 

The article’s second figure plots Maya that were isotopically tested within the regional foodweb.  I 

generated a table of Cara Blanca’s 2016 individual’s  δ15N and δ13C ratios (Table 7).  Utilizing this Table 

7, I generated and plotted points on a graph that I then overlaid with Rand’s graph (Figure 16).  As Figure 

16 demonstrates, the individuals of Cara Blanca (the red dots) were eating more inshore fish, but were 

overall clustered in the same general area as the individuals in the greater Cayo district area (the black 

X’s).  

 

Table 7: VOPA’s 2016 Light Isotope Individual’s δ13C to δ15N Ratios 
 

δ13C‰pdb 

 

δ15N‰ 

 

-11.29 

 

 

9.00 

 

-13.73 

 

 

10.09 

 

-12.44 

 

9.45 

 

-14.74 

 

10.01 

 

-11.58 

 

9.20 

 

-26.27 

 

0.09 

 

-24.47 

 

0.93 
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-22.63 

 

8.50 

 

-13.94 

 

8.82 

 

-13.00 

 

7.70 

 

-12.9 

 

8.22 

 

-19.63 

 

4.45 

 

-10.94 

 

10.05 

 

-13.75 

 

10.29 

 

-13.81 

 

10.22 

 

-16.716 

 

8.09 

 

 

 

 

 

 
Figure 16: Cara Blanca’s 2016 Individual’s δ13C to δ15N Ratios (Red dots) Plotted onto Rand’s Food Web 

Graph of the Cayo District. Adapted from Rand (2015:Figure 2). 

 

These cumulative results indicate that HR 1 was eating a similar diet to the other individuals at 

Cara Blanca, and that the Cara Blanca as a whole were eating similar diets as the Cayo district in general 

(Rand 2015). It is quite possible that people from fairly wide regions had similar C4, heavy diets, 

however, so we cannot rule out that they were from a local or non-local area for certain.  

 

Migratory (Strontium) Isotope Results 

With Strontium isotope analyses, we hoped to answer the questions: was HR1 a migrant?  and 

were the people at Cara Blanca religious pilgrims?   
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Table 8 details the strontium isotope ratios in the tooth apatite samples.  The table was organized 

by tooth eruption age, beginning with the earliest erupting teeth and ending with the latest (Nanda 1960).  

AEC 72A (the right mandibular premolar) was run twice, so an average was taken of 72A for graphing 

purposes.  Figure 15 plots the strontium ratios of HR’s teeth in order of their eruption.    

 

Table 8: Strontium Isotope Results 

Sample Estimated Age 

of Eruption 

Tooth 87/86 Sr Ratio Normalized 

AEC 75 6-7 RM1 0.70782 

AEC 72A (run 

twice) 

11-12 RP2                   0.70785 (averaged) 

AEC 73 11-13 LM2 0.70776 

AEC 76 12-13 LM2 0.70782 

AEC 74 17-21 RM3 0.70774 

  

To contextualize these results, I have included standards of environmental 87Sr/86Sr ratios in the 

Maya northern and southern lowlands which have been calculated with the inclusion of two standard 

deviations (Hodell 2004).  I used the averages that excluded the water samples in Hodell’s chapter. 

 
Figure 17: HR1’s 87Sr/86Sr in Eruption order.  The light green shading is the Northern Lowlands 

Strontium range with two standard deviations.  The peach shading is the Southern Lowlands Strontium 

range within two standard deviations. 

          

Figure 17 suggests that HR1 lived the southern lowlands for the duration of the time that their 

teeth were erupting and mineralizing.  The range of these results is quite narrow, and because of this it is 
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probable that this individual’s teeth mineralized in the same geological zone.  The narrow range of 

strontium ratios for HR1 also suggest that all of this individual’s teeth mineralized in the same geological 

zone, which suggests that they lived in the same geographic area for the duration of their life.   

Based on our age estimation (16-22 years), HR1 was also likely in the southern lowlands around 

the time of their death.  This is supported by the right mandibular third molar (which erupts in the age 

range at which this individual likely died) having a strontium ratio that is consistent with southern 

lowland range.            

 

 
Figure 18: Strontium isotope samples in the Belize Valley and neighboring regions from Freiwald 

(2011:Figure xx). 

  

         The average ratio of individuals living in the Yalbac settlement was 0.70802 (Freiwald 2011); HR 

1’s average was significantly below this, at 0.70780.  This indicates that the individual was likely not 

from Yalbac.  Figure 18 shows the strontium variation in the Belize valley, Cara Blanca is not pictured on 

this map but is located slightly North of this area.  All five of HR1’s samples fall within the same range 

(triangle markers).  This individual could have resided in one of the triangle-marked areas for the duration 

of their life. 

Carbaugh also ran strontium analyses on the individuals of VOPA’s 2016 excavation.  Table 9 is 

a cross examination of HR 1’s Sr ratios with the individuals Carbaugh tested.  The individuals she 
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examined ranged from 0.70733 to 0.70838 87Sr/86Sr.  Most of these individuals fell within the same range 

as HR 1, but in certain cases the 2016 individuals’ ratios were slightly higher, which could indicate that 

some of these individuals spent portions of their lives in multiple locations.  On Figure 18, the 2016 

individuals’ ratios span between the triangle, asterisk, and plus signed markers. 

  

Table 9: M186’s HR 1 87Sr/86Sr Ratios compared to VOPA’s 2016 87Sr/86Sr Individuals’ Ratios 

Provenience Individual Early tooth 87Sr/86Sr Late Tooth 87Sr/86Sr Difference between Early 

and Late Teeth 

M186 Room 1 HR1 0.70782 0.70774 0.00008 

Pool 7 MF, Mound 4, 

Burial 1 

A 0.70804 0.70773 0.00031 

Pool 7 MF, Mound 4 

Burial 1 

B 0.70838 - - 

Pool 7 MF, Mound 4 

Burial 1 

C 0.70794 - - 

Pool 7 MF, Mound 4 

Burial 1 

D 0.7077 - - 

Pool 7 MF, Mound 4 

Burial 1 

E 0.70786 0.70790 0.00004 

Pool 7 MF, Mound 4 

Burial 1 

F 0.70808 0.70802 0.00006 

Pool 7 MF, Mound 4 

Burial 1 

G - 0.70801 - 

Pool 7 MF, Mound 4 

Burial 4 

A - 0.70778 - 

Pool 7 MF, Mound 1 

Burial 2 

A 0.70800 High Rb/Sr   

MF 4, Mound 1 

East Structure 

A 0.70818 0.70828 0.00010 

MF 4, Mound 1 

North Structure 

A 0.70836 - - 

Pool 1 Structure 3 2 0.70779 - - 

          

Interestingly, the individual that Carbaugh tested from Pool 1 Structure 3 (Individual 2) has a 

very similar strontium ratio to the M186 individual.  While the individuals associated with the water 

temple have lower strontium ratios, the people tested from the Pool 7 mound field site had a higher 

average of 0.70795.  The mound field site was a settlement area, and the individuals interred here had 

many associated burial artifacts.  The cumulative results of burial context and the strontium ratios suggest 

that the individuals interred at the water temple could be from a different place and were buried to serve 

different purposes than the individuals at the mound field site.  We cannot say for certain that the groups 
interred at the mound sites are from different geographic areas because the ratios have a decent amount of 
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overlapping statistics.  While a distinction exists between the groups’ averages, it is not substantial 

enough to completely segregate them. 

 With strontium analyses, we have been able to suggest that HR 1 was likely not a migrant during 

their lifetime as their strontium ratios of their mineralized teeth are in such a narrow range, despite 

different eruption ages.  Additionally, this individual’s home was probably not Yalbac, but likely one of 

the smaller sites in the surrounding area (as indicated previously on Figure 18, any of the triangle markers 

are very plausible).  

Another important takeaway from this study is that individual B at Structure 3 and HR1 had very 

similar strontium ratios, which could suggest that they were from the same area.  If they were from the 

same geographic area, why were they both placed in the water temple ceremonial circuit, just in different 

areas?  Additionally, do the other two individuals interred at Structure 3 reflect the same Strontium ratio 

range?  Further investigation is necessary for more confident linking between the two tested individuals, 

and all of the individuals interred within the circuit in general.  Finally, while there is a distinction 

between the averages of individuals interred with the water temple versus the mound sites, the difference 

is not substantial enough to completely and officially segregate them.  More samples would need to be 

tested to confidently distinguish geographic separation.  

 

Discussion 

M186’s HR1 holds substantial significance to Cara Blanca’s ceremonial circuit.  Similarities 

between HR1 and Structure 3 further link the sites together and support the connection of M186 being 

part of the ritual process.  HR1 was a young adult likely between the ages of 16-22 and of Maya ancestry.  

HR1’s age is consistent with the general age group (16-24) of the three Maya individuals at Structure 3.  

Additionally, HR1’s absence of grave goods is also parallel with the nearby Structure 3, which further 

supports a potential linkage of the two structures and ultimately supports the hypothesis of M186 

functioning within the ceremonial circuit at Cara Blanca.  The dietary light  isotope analysis of HR1 

indicates that HR1 also had a similar diet to the Structure 3 individuals, the individuals at the mounds 

between Cara Blanca and Yalbac, and the Cayo district generally. 

Since the Structure 3 individuals were uncovered in the fill of a terminated room, and there were 

no burial goods associated with them, it is likely that this was a secondary burial and that they were 

brought to M186 with the intention of being left there to serve as the offering themselves (Carbaugh 

2016).  Due to the consistencies between the Structure 3 and M186 burials, it can be suggested that HR1 

was also serving as an offering to function in this ceremonial circuit.  

  HR1 likely was non-migratory and likely resided their whole life, including the time of their 

death, at one of the smaller sites in the strontium range of .70763 to .70786 (Figure 18).  Because of the 

strontium results, the fact that HR1 was interred at M186 is extremely significant because this burial 

would have required the re-burier to have undergone a generous amount of future planning and effort to 

accomplish the recovering, transporting, and reburying this individual.  

Carbaugh 2016 provides an insight regarding  the human remains that were unearthed during the 

2016 field season, both at Structure 3 at Cara Blanca Pool 1 and the nearby settlement areas.  She states, 

 

…there is a difference between the burial practices associated with the interment of 

individuals within Str. 3 at Cara Blanca Pool 1 and those recovered from the mounds in 

the Mound Fields.  Non-perishable grave goods, primarily ceramics, were found in 

association with all except two of the individuals from the settlement area, while no non-

perishable ceramic grave offerings were placed with the Cara Blanca human caches.  

This difference supports the idea that the individuals interred in Str. 3 at Pool 1 were not 

there to provide continuity between the past and present for a single lineage.  Instead, 

the human caches created a way to access the underworld by turning Str. 3 into a 

threshold for the portal to the underworld, Pool 1.  Perhaps the construction of 

ceremonial structures—at a place already designated as sacred within the Maya 

landscape as an opening in the earth through which the worlds of the gods could be 
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accessed—was a place that the nearby inhabitants of Yalbac turned to as the continued 

droughts challenged their resources, and likely became a place of pilgrimage for those 

further away (Carbaugh 2016:142). 

The important message to take away from Carbaugh’s quote is that even if Cara Blanca was only 

a local site of ritual practice, that doesn’t dismiss its relevance to the Terminal Classic Period.  If 

anything, it just reinforces that everyday people had taken their religious affairs into their own hands. 

Thanks to HR1, we now know that people brought remains to the site from other locations to inter them 

within these ritual structures.  The Maya created spaces of significance that enabled them to 

independently interact with their ancestors and Chahk.  This is a remarkable demonstration of agency and 

self-reliance.  

While more questions were conceived as a result of this thesis, e.g.,  was HR1 interred at the 

sweatbath instead of Structure 3?  and were the individuals from Structure 3 originally from the same site 

as HR1? ,  this study has allowed us to more confidently say that M186 functioned within the sacred 

pools of Cara Blanca during such a pivotal era in Maya history.  
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