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INTRODUCTION

Excavations at the Peruvian northern coastal site of Huanchaquito-Las Llamas (HLL) revealed the
largest mass human sacrifice event in the Americas, with more than 300 sacrificed Muchik
women, children, and camelids. Dated to the Chimu’s imperial decline (circa 1450 CE), these
women and children were drawn from multiple regions and ethnic groups throughout the empire
(Figure 1). While the motivation for such a massive sacrifice is a subject for further research, the
archaeological evidence suggests that it was associated with massive flooding and various

environmental changes over the course of months linked to a mega El Nifio climatic event (Prieto
et al. 2019 R

The environmental instability caused by EI Nino -f
events impacted the economic, political, and
ideological stability of one of the most powerful
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METHODS

Initial Preparation

Hair samples from Huanchaquito Las Llamas were cleaned ultrasonically in ddH20 and followed by ethanol and another round of ddH20. Hair
samples were then weighed, and scissor minced inside their microtube to reduce static and risk of sample loss from transport.

Cortisol Extraction

1ml of HPLC-Grade methanol was added to the minced
samples

Samples were incubated for 18-24 hours at room
temperature with constant inversion

Samples were centrifuged at 10,000 rpm for 5 minutes
0.6 ml of the supernatant to a clean microtube
Samples were then freeze-dried

Slope Analysis

The constant growth of hair allows us to treat the cortisol level like a
continuous function over time. First we take the average rate of change for
the entire time period for a single individual. If they increased 10 points over
five months, their average rate of change is 2 units/month. By focusing our

Cortisol Assay Procedure (Meyer et al. 2014)

1. The procedure was conducted using a Salimetrics enzyme-linked immunosorbent
assay (ELISA).

2. 24 mL of Assay Diluent was pipetted into the microtube for 1.5 hours at room
temperature.

3. Microtitre Plate was brought to room temperature.
4. Enzyme Conjugate 1:1600 was diluted by adding 15 uL to the 24 mL Assay diluent.

5. The plate was then placed on a rotator for 5 minutes at 500 rpm and incubated at
room temperature for 1 hour and then subsequently washed 4 times with 1X (100 mL
of wash buffer concentrate to 900 mL deionized H20) wash buffer.

6. 200 uL of TMB substrate solution was added to each well.
/. The mix was placed on a plate rotator for 5 minutes at 500 rpm and incubated in a
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Graph 4: Proximal Hair Strand Cortisol Results.
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o prevalent being towards the higher end.

400 4000 « The standard deviations illustrated generally the same trend, with higher means having
higher standard deviations. The conditional chart indicates whether each individual's mean
and standard deviation pair fell within typical bounds for cortisol levels. This binary model
served as the foundation for Chi-squared tests.
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Table 1: Demographic Data including estimated age, sex, sacrificial cut, and description.
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Proximal Hair Strand Cortisol results suggest that most individuals included in this sample have atypical cortisol
-150 production in the final month leading up to ritual execution. Those that demonstrate typical cortisol levels are
inside the green box. Based on slope analysis from cortisol, there are more individuals with positive spikes
compared to negative drops in cortisol production overtime in the months leading up to sacrifice. While the
BS 20 BS 27 BS 39 BS 40 graphs show three bars depicting the full period of hair, last 6 months, and last 3 months, slope analysis was
run for the entire sample of hair per individual. These graphs demonstrate exciting new research avenues.
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Graph 1: Bar graph depicting positive spikes in cortisol
Graph 2: Bar graph depicting medium, yet still positive spikes in cortisol
Graph 3 Bar graph depicting negative spikes in cortisol
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