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INTRODUCTION / METHODS

The ratio of strontium to calcium in animal tissues (Sr/
Ca) 1s closely associated with diet, especially trophic
levels. The higher up the trophic pyramid an animal 1s,
generally, the higher their Sr/Ca. Within herbivores
before and during weaning, calcium uptake mimics that
of a carnivore due to the high levels of calcium and low
levels of strontium 1n nursing milk. Sr/Ca ratios can also
track other changes in dietary sources through time.

This study explores 1f non-destructive X-ray fluorescence
(XRF) 1s a viable method to measure Sr/Ca ratios 1n
archaeological and bioarcheological specimens. Ratios of
elemental concentration of barium, strontium (Sr/Ba),
and calcium (Sr/Ca) were obtained from topical scans of
10 modern Equine teeth housed at UNC to see if there are
general trend lines that correlate to growth patterns,
specifically by exploring how growth affects the
elemental makeup of developing tooth enamel 1n horses
(Equus caballus). Data were collected every 0.5¢cm along
the length of the tooth using a handheld XRF unit
(TRACER 31, Bruker Corporation) for 90 second assays
using an internal calibration (Mudrock). Data are
presented 1n photon counts per second.

RESULTS

A growth pattern was detected via the elemental
composition of the teeth, signified by variation in
the Sr/ Ca ratio over time as seen 1n Fig. 1. Around
two years and eight months the ratio was at 1ts
highest point with a drastic drop seen thereafter.
The cause of the ratio drop 1s twofold; a drop 1n the
amount of strontium found 1n the teeth (Fig. 2) and
an 1ncrease 1n the amount of calcium found 1n the
teeth (Fig. 3). From that point on the Sr/ Ca ratios
and calcium levels remain the same, while the
strontium continues to fluctuate between high and
low peaks, gradually declining over time.
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Figure 1: Sr/Ca ratio measurements of all centimeter marks on each tooth
where averaged by tooth. Each tooth was then placed in eruption sequence
pattern
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Figure 3: Ca measurements of all centimeter marks on each tooth where
averaged by tooth. Each tooth was then placed in eruption sequence pattern
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Figure 2: Sr measurements of all centimeter marks on each tooth where

CONCLUSIONS

Shifts 1n Sr/Ca ratios are expected at weening 1n all
mammals. However, the drastic drop in calcium in
the samples occurred well after weaning even for a
wild horse. Because of the age development of even
the earliest tooth 1n these samples, this cannot be a
weaning signal, although 1t mimics the pattern.
Therefore the cause of this 1s most likely caused by
a change 1n diet from a food source high 1n calcium
and low 1n strontium, to a food source low 1n
calcium and high in strontium. Without knowing
elemental make up of feed given to adult and
developing horses 1t cannot at this time be clear
what the exact change 1n diet occurring in the
youngest of the samples was without further
research. However, as a signal indicating dietary
shifts i1s seen, the XRF is a viable method of
analysis.

SIGNIFICANCE AND NEXT STEPS
Within both archaeology and zooarchaeology the

domestication of horses 1s an important yet clouded
topic 1n human deep history. While signs of riding
can be seen on horse vertebrae, this research will
explore if there 1s a delineation between
domestication and riding of horses. Using this
method, with refinement, the hope 1s to catch
elemental signs of early domestication indicated by
rapid and widespread changes 1n elemental
composition of skeletal remains; potentially
separate from signs of use beyond a food source and
beast of burden to further clarify the use of horses
in early human history.

To further refine this method and test 1t’s accuracy
and applicability; samples of all teeth of known
domesticated and wild horses will need to be
collected and compared to show the most complete
dietary shifts possible. In addiction, food sources
given to both foal and adult horses will need to be
assessed to see what the elemental compositions of
each are to further understand the potential affects it
would have on a horses elemental composition over
their lifespan based on different dietary preferences
whether natural or artificially selected for.
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