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TRACING MIGRATION AND SOCIAL STRATIFICATION IN SUBADULTS AT THE
ARCHAEOLOGICAL SITE OF CONVENTO: A PRELIMINARY STRONTIUM ISOTOPIC
ANALYSIS

Chairperson : Dr. Meradeth Snow

Both in bioarchaeological and forensic spheres, the focus of research on skeletal remains of
children lay regrettably neglected until the 1990’s. At which time the importance of subadult remains in
understanding past peoples and our own bodies began to surface.

This investigation relies solely on the study of subadults in an effort to understand the formative
Viejo Period in the Casas Grandes region of Mexico’s history through the lens of mobility and social
stratification. Five subadults from the archaeological site of Convento and sixteen subadults from the
archaeological site of Paquimé representing the succeeding Medio period with bone and tooth samples
were chosen for this study and sent to the University of Utah for strontium isotopic analysis.

These analyses were conducted with four postulated hypotheses in mind. (1) As nonlocal adults
increase in frequency in the Casas Grandes archaeological samples, subadults will exhibit correlating non
local representation. (2) Non-locals represented in the sample will have simpler (less rich) grave goods
compared to local counterparts. (3) The Paquimé comparative sample will yield higher frequencies of
non-locals than the focal Convento samples. (4) All of the above hypotheses will be rejected and there
will be no differentiation between groups if there are subadults represented at all.

The results of this investigation supported hypotheses three and four in that no nonlocal subadults
were represented in the Convento sample (4), which by default meant that Paquimé indeed holds higher
frequencies of subadults comparatively (3).

For future investigations a larger sample size representing the Convento site and Viejo period as a
whole is imperative, along with further investigation into potential trace elements that could indicate
potential sample contamination when bone is used over tooth enamel.
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Chapter 1: INTRODUCTION

The archaeological site of Convento in the Casas Grandes region of Mexico provides the
clearest glimpse into an era of Greater Southwest history from AD 700-1250 known as the Viejo
Period. While this site may provide the “clearest” glimpse, the Viejo period as a whole is still
shrouded in mystery in terms of its social organization through time and how it transitioned into
the succeeding Medio period (1250-1450). This thesis seeks to unveil the beginnings of social
stratification and migration around the site of Convento to better understand this transition from

the Viejo period to the Medio period through the lens of the subadults who lived there.

THEORETICAL FRAMEWORK:

Before moving forward in this investigation examining differences in subadult locals and
non locals at Convento, it becomes imperative to define locals/non locals, subadults themselves,

and what qualifies as a grave good to understand the theoretical framework of this study.

Subadults:

Subadults as defined in this investigation include individuals below the age of 18 as
indicated by the burial list utilized where “Young Adults” are defined as age 18-35. The
definition of subadult/children/juveniles in bioarchaeology is one that lacks full consensus and
different investigations will define this time period differently (Hotaling, 2021). Defining
subadults in a population also presents the issue of what society the subadults belonged to
considered an adult or a child in a social context. For the sake of this investigation and for
consistency however, the classifications presented as a result of bioarchaeological analysis of the

remains of the individuals (from Di Peso, 1974) will be utilized to determine subadult status.



Locality Status:

The locals in this study are defined by the strontium isotope signatures (as referenced
from Offenbecker, 2018) of individuals relative to their exhumation location. If an individual is
from the Convento site and exhibits Sr signatures consistent within one standard deviation of the
established Convento signatures mean, they would be considered a local. If this individual was
found in Convento but exhibited signatures outside of these standard deviations, they would be

considered non local.

Grave Goods:

Grave goods for the sake of this investigation relate to any artifacts associated with the
burial of a specific individual. In the Convento sample, four out of six individuals have
associated marine shell goods or a mix of shell goods and ceramics, one individual has an
associated plainware sherd, and one individual has no associated grave goods. In terms of
“richness” of grave goods represented in this sample, imported, non local goods such as marine
shell beads and jewelry have the highest value considering the time and resources expended to
obtain them (Offenbecker, 2018, Carr ,1995). Following these items is ceramics incorporated

with shell goods and then ceramics represented without any other grave goods.

In this investigation the research goals are accomplished through strontium isotopic
analyses of twenty-one subadults (five from Convento and sixteen from a Medio period site
called Paquim¢). While all of the secrets regarding this transition cannot be solved in the course

of one thesis, this preliminary investigation is meant to serve as a stepping stone for these



inquiries and for my doctoral research further investigating Viejo period subadults. To address

the research goals of this investigation, three hypotheses have been developed as follows.

HYPOTHESES:

Hypothesis 1: As nonlocal adults begin to increase in the Casas Grandes archaeological samples
(as indicated by strontium isotope signatures), subadults will exhibit correlating non-local
origins. While extensive isotopic examination of Paquimé sample adults and some Convento
adults has been conducted, focus on the subadult population has been neglected. It is believed
that the ratio of non locals to locals in the subadult population will mirror what is seen in studies

examining their adult counterparts.

Hypothesis 2: Non locals represented in the sample will have simpler (less rich) grave goods
compared to local counterparts. As such, individual CO-25 (Convento site- Individual 25) is
most likely to exhibit non local signatures in this sample considering they are the only individual
among the Convento sample without grave goods. While the grave goods associated with Viejo
period burials are considered largely homogenous (Di Peso et al, 1974), there are local
individuals that have been buried with imported shell artifacts potentially indicating the
beginnings of social stratification/differentiation (Snow and Summers, 2021). Following the
mortuary patterns of Paquimé burials among locals versus non locals, locals will be buried with
the goods of higher richness compared to non local counterparts. (Offenbecker, 2018,

McConnan, 2021, Casserino, 2009)

Hypothesis 3: Paquimé comparative samples will yield higher frequencies of non locals than the

focal Convento samples. While the previously mentioned isotopic study utilizing Convento



Figure 1: Images depicting Medio Period burial types (Di Peso, 1974)
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Table 5: Raw data received from the University of Utah Strontium Isotope and ICP-MS facility

lab ID label type 875r/86Sr  SE(1s) SD(1s) N Mg Al Ca Mn Fe Cu Zn Sr Ce Pb
mg/kg  mg/kg  mg/kg mg/kg mg/kg meg/kg mg/ke mg/kg mg/kg  mg/kg

LoD 0.0009 0.001 0.04 0.00003 0.001 0.00003 0.001 0.00006 ###H####E HiH#HEHR
SRM 1643f 10% 17% 3% 8% 36% 15% 21% 13% N/A -7%
0.710290 0.000007 20
2163-01 Co-11 Bone 0.70729  0.00001 2211 1111 435132 54 783 13 248 861 3.66 4.4
2163-02 CO-25 Bone 0.70736  0.00001 2342 1225 435852 76 671 9 123 1321 2.63 3.4
2163-03 Co-37 Bone 0.70714  0.00001 1597 1170 362851 74 976 12 169 660 3.99 5.3
2163-04 CO-44 Tooth 0.70731  0.00001 2752 4 346172 1 6 0 167 771 0.05 0.4
2163-05 Co-47 Bone 0.70736  0.00001 2006 465 417234 226 582 14 327 807 3.27 36
2163-06 CO-55 Enamel 0.70737  0.00001 2620 29 387164 3 18 4 149 1019 0.15 0.9
2163-07 21-6 Enamel 0.70728 0.00001 2729 3 394198 2 9 0 154 883 0.20 0.1
2163-08 22-6 Bone 0.70725 0.00001 2642 95 325196 76 48 15 226 1423 3.46 101
2163-09 24-8 Bone 0.70726  0.00001 2851 329 367395 122 798 18 348 980 4.17 8.9
2163-10 6b-12 Bone 0.70729  0.00001 2747 1546 399488 266 1474 15 303 970 9.62 21
2163-11 16-8 Bone 0.70722  0.00001 2233 361 352805 301 277 5 300 920 2.88 17
2163-12 74-13 Enamel 0.70725 0.00001 2523 70 333745 2 31 0 193 532 0.10 19
2163-13 48B-13  Enamel 0.70716  0.00001 2590 52 442393 79 39 1 242 589 0.57 0.8
2163-14 23B-6 Bone 0.70723  0.00000 2591 2869 435536 407 1897 3 386 1246 5.16 11.2
2163-15 36-13 Enamel 0.70726  0.00001 3253 10 353881 2 38 0 172 705 0.17 0.8
2163-16 44787  Enamel 0.70705  0.00001 3614 2 448199 3 5 <0.05 114 248 0.02 4.0
2163-17 52-11 Bone 0.70729  0.00001 2204 572 494659 115 237 2 195 1215 2.67 3.0
2163-18 31B-6 Enamel 0.70755 0.00001 3857 <1 487514 3 5 <0.05 156 282 0.01 0.4
2163-19 48-6 Enamel 0.70793  0.00001 4869 2 629566 3 10 <0.05 132 379 0.01 03
2163-20 56-13 Enamel 0.70667  0.00001 3203 3 473823 2 8 <0.05 194 370 0.01 0.1
2163-21 46-14 Bone 0.70729  0.00001 3134 1390 446819 166 1378 13 279 1454 7.24 111

Table 6: Strontium isotope signatures for Convento and Paquimé from Offenbecker 2018

Paquimé Convento Ch-159
Count 142 16 5
Mean 0.70729 0.70726 0.70642
Standard Deviation 0.00059 0.00035 0.00012
Standard Error 0.00005 0.00009 0.00005
Sample Variance 3.50E-07 1.30E-07 1.50E-08
Minimum 0.70603 0.70653 0.70626
Maximum 0.7102 0.70785 0.70756
Range 0.00417 0.00132 0.0003
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Table 7: Isotopic expectations table from Kamenov et al (2018)

G.D. Kamenov et al. Journal of Archaeological Science 99 (2018) 27-34
Table 1
Average, standard deviation, minimum, maximum concentrations (ppm) observed in modern and archaeological 1 ples. Maximum Threshold

Concentrations (MTC): MTC = Modern Max + 2x Modern STDEV are calculated from the modern human enamel samples.

MODERN ENAMEL “MTC ARCHAEOLOGICAL ENAMEL

Average STDEV Min Max Average STDEV Min Max
Mg 3075 623 1931 5225 6472 2430 293 1743 3082
Ca 391417 18230 350011 425928 462387 377112 14049 347506 401221
\% 0.028 0.014 bdl 0.079 0.11 0.190 0.177 bdl 0.654
Cr 0.8 1.83 bdl 10.3 13.9 0.072 0.112 0.020 0.609
Mn 1.95 1.72 0.51 12 15.4 12.70 23.60 bdl 152
Fe 15 19 223 104 143 23 66 2.8 447
Ni 2.2 4.9 0.11 36.5 46 0.24 0.17 0.03 0.91
Cu 3.6 7.4 0.01 329 48 0.25 0.34 bdl 1.44
Zn 215 77 80.4 474 629 145 98 51 687
Sr 168 178 58 1344 1700 188 45 84 373
Ba 4.6 4.4 0.52 31.3 40 3.2 3.9 0.45 19.6
La 0.007 0.012 bdl 0.079 0.1 0.057 0.269 0.002 1.820
Ce 0.010 0.015 bdl 0.087 0.12 0.095 0.378 0.003 2.554
Pr 0.0014 0.002 bdl 0.012 0.015 0.012 0.056 bdl 0.381
Nd 0.006 0.008 bdl 0.042 0.058 0.051 0.217 bdl 1.46
Sm 0.004 0.005 bdl 0.020 0.030 0.013 0.047 bdl 0.279
Eu bdl bdl bdl bdl - 0.0060 0.0140 bdl 0.0571
Gd bdl bdl bdl bdl - 0.0260 0.0650 bdl 0.2675
Tb 0.0005 0.0003 bdl 0.0017 0.002 0.0020 0.006 bdl 0.0391
Dy 0.0015 0.0015 bdl 0.0056 0.009 0.0095 0.037 bdl 0.2374
Ho 0.0005 0.0004 bdl 0.0012 0.002 0.003 0.008 bdl 0.046
Er 0.0014 0.0013 bdl 0.0057 0.008 0.007 0.025 bdl 0.140
Tm 0.0003 0.0002 bdl 0.0007 0.001 0.002 0.005 bdl 0.019
Yb 0.0026 0.0031 bdl 0.0148 0.021 0.006 0.022 bdl 0.120
Lu 0.0005 0.0004 bdl 0.0017 0.003 0.002 0.004 bdl 0.015
Pb 6.55 8.6 0.04 45.5 63 0.63 141 bdl 7.20
Th 0.0031 0.006 bdl 0.035 0.05 0.006 0.012 bdl 0.078
u 0.003 0.005 bdl 0.036 0.05 0.011 0.023 0.001 0.155

# MTC - Maximum Threshold Concentration.
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