270N ol
Tracking the Origins of Animal Management in a Neotropical Foraging-to-Farming

Population using Carbon Stable Isotope Analysis of Lysine
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The premlse 124 N\ 4 L How much maize or nlxtamal do you have to eat a day
The middle-late Holocene in Southern Belize saw shifts In subsistence strategies including the introduction of managed £ .' & ‘ - & to meet da”y |yS|ne requwements’?

plants and animals. Botanical and stable isotopic data have been used to track the introduction of agricultural products into &L PR e i Raw maize Nixtamal
diet with maize first consumed before 7,000 cal. BP. However, the timing of the introduction of managed animals (e.g. turkey, o ' _ T —= S — e
as a proxy) is less understood because early faunal assemblages are rare in the neotropics. We present the results of ¥ ] *; : W‘ W2 A , Quebrada’

carbon Compound Specific Isotope Analysis of Amino Acids (CSIA-AA) of directly dated human skeletons from two 'wgtsﬁ,i;ﬁa‘r me)

oo bl RS "\ Lysine is an essential amino acid
that we need to maintain normal
— 1g maize e, 1g nixtamal
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rockshelters spanning the transition to agriculture and two Classic Maya settlements to determine the latest date for the Lol / ] e d 1/ }.‘ . fug»g JZ“ iy Mayahak Cab Pek 5 I ko enough lysine can lead to multiple
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incorportion of C4 consuming managed animals into human diets using the C4 signal of maize in the essential amino acid | e e S ' _}; i S acholil ey Ry A = health consequences (FAO). As an
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lysine as a proxy. We propose that human 8"Cysine values can be used to track the incorporation of managed (but not . 2 long use rockshelters: Mayahak Cab Pek it Chac sma.,
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necessarily domesticated) animals into neotropical diets during the transition to agriculture. = (MHCP), and Saki Tzul (ST) A(:ocksh;llter N
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approximately 816.5mg animals cannot make lysine but
of lysine per day - . . .
instead must route it either directly
= - d in this study |/
cal BP to ~1,000 cal BP for human o | | e
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burials, food processing and ritual Lo mayacivie 0 e SR HROTTEIE  imipunit 0-135mg lysine 1 GEY 1 day 0252mg ysine - 1 day 1 day plants) that synthesize it de novo or

by eating the primary producers (like
i \ ‘ \ ’ 7 Ceremonlal Center ; ; S e T ‘ ® -’ I‘ . " indireCtIy and often in greater
rOJ e C g Oa S N S contexts i ) g e e heb X ~ 13.31 pounds of maize a day ~ 7.13 pounds of nixtamal a day :

= 2 Classic Maya settlements: Uxbenka : Ix,Kuku ". ey inS 4 adult humans eat between 3-5 pounds of food a day SIEMISEES |9y CEN @i
(UXB), Ix Kuku’il (1K) ' \ e T consumers that ate plants that

: . . : synthesized lysine de novo. Due to

o medium sized polities in the foothills of M _ ¥ .
the southern Maya mountains occupied _ & _Itff"::"’ ! Wild Cane Caye : A Turkeys between 0.79 and 30 Ibs the e?(tre_mely -|OW. cfo'?centrai_:lon
¥ W . - K> requires approximately between of lysine in maize, it is impossible

Compare these results to the mean food mass an adult eats per day (3-5lbs) to determine which for 1,000 years from the Late Preclassic R o L : - W : -3 and 157.3 mg of lysine per day for humans to source enough

individuals needed to consume C, animal meat to satisfy their daily lysine requirements MBS g ‘ 20 lysine from eating maize alone.

The samples: Map byDr Amy Thompson — 1g maize 4.3 to 157.3mg lysine _ 32 to 1165.2g maize 1g nixtamal 4.3 to 157.3mg lysine 17 to 624g nixtamal
Determine the latest ible date for the introduction of C,animal protein into the diet of '  hecoloqical indiv Lveni - : e BN 0i%mghsine ©  dday  Tday 0zamgsne * tday . 1aay | 1herefore we can look to another
etermine the latest possible date tor the introduction ot C,animal protein into the diet o = 39 archaeological individuals (33 adults, 6 juveniles) spanning the transition to maize-based agriculture P, N ~ 0.071 to 2.6 pounds of maize a day ~0.037 to 1.4 pounds of nixtamal a day source to account for daily lysine

early neOtI‘Opica| pOPUIations -“ = 8 modern free-ranging, maiZ.e-fed turkeys from r]ear UXB . : ‘ﬁ_ ‘ r b q q oht turk fBet 0.5 and 6.5 ds of feed a d requirement: maize Consuming
= 40 modern plants collected in the Maya Mountains and foothills ‘ \__ Dased on age and weight furkeys eat between 0.5 and 6.5 pounds of feedaday /. '\ o o oo turkey.
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1g maize 816.5 mg lysine 6048.15g maize 1g nixtamal 816.5mg lysine 32409 nixtamal
X

Humans

Calculate how much maize product (raw maize or nixtamal), or maize fed animal meat (proxy =
modern turkeys) each archaeolgoical individual would have needed to eat a day to account for
their respective proprotion of C, derived lysine
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Carbon (8"*C) compound specific isotope analysis of amino acids (CSIA-AA) is used to generate §'*C values for the individual amino acids that
make up bulk protein like collagen. This method allows researchers to track the different biochemical origins of individual amino acids into
consumer tissues. CSIA-AA data can be used to create concentration dependent models based on essential amino acid abundances in plants
such as maize. By using single amino acid Bayesian mixing models in conjunction with lysine concentrations in different food sources, we can
calculate the minimum amounts of maize products and maize eating animals necessary to consume to account for individual §'*Cusine values to
meet daily lysine requirements.
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ST.18.11.15 —
MHCP.98.28.1
MHCP.14.1.1 —
IK.sg.x59-1 —
MHCP.14.1.3 —
MHCP.14.2.4a
UXB.68025-S
UXB.68025-BW —
UXB.68025-V
UXB.67336 —
UXB.68025-DK —
BS.95.B25.8a
(%

MHCPA7.24114 O |

MHCP.17.2.10a
MHCP.98.34.4
MHCP.98.3AN.5 —

MHCP.98.34.4a -

Sample preparation and analyses were performed by the lead author at the Univeristy of New Mexico’s Center for Stable Isotopes in
accordance with standard methods. Plant samples were homogenzied and then treated the same as collagen samples beginning in step
TG W|th the addition of a filtration step before der|V|t|zat|on All modern samples were corrected for the Suess Effect post analysis.
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Analytical methods used for all individuals
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After calculating the 8'3Cuysine values for each individual, plant, and modern turkey, we performed a 2 source mixing model using the MixSIAR

package in R to calculate the proportion of lysine coming from a C4 source for each individual and modern turkey. We then used these
proportions to calculate the daily amount (mg) of lysine originating from maize based on daily lysine requirements per |Ib of body weight using

an average body weight based on age group. Then using the concentration of lysine in maize products and turkey meat (at different C4 lysine .
~ proportions) we calculated the amount of each food type an individual would have had to eat to meet daily C4 lysine requirements. *
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Analytlcal methods used for individuals with high 8™ Clysme values "- 4,;»-,, 7
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Individuals with higher 8™Cusine values than ‘u!,_,,

353mg C3 lys maize-fed turkeys were treated differently. To i
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source mixing mode mg lysine from maize Ibs of fgod/day ngeded to meet
Carbon CSIA-AA Analysis and turkey/day daily AA requirements
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