Isotopic landscapes in archaeology:
‘local' versus human 87Sr/86Sr

James Burton
University of Wisconsin-Madison

A Critical Look at the Concept of Isotopic Landscapes
Tuesday, October 14, 2014



87Gr/86Sr = 0.708







Electron

Radioactive

Proton

Hubidium#j i Nl :

Daughter

Stable




0.710

0.708

0.706

3?5”, BIIE;Sr

0.704

0.702

0700

0.688
1]

Rubidium-Strontium isochron for
lunar dunite specimen 72417 from
the lunar highlands. It was collected
on the Apollo 17 Moon mission.

t=4.47 +/-0.10 Gy

from slope of isochron line

@ Whole rock chips
@ Symplectites
B Olivine

Those samples which crystalize
with more rubidium will show

a greater increase in the strontium
isotope ratio, but by the nature of
radioactive decay will fall along
Lhe same line as the samples

with less rubidium.

If meterial is lost from a
sample, it will not fall on
the isochron line, so the
method is self-chedking
for material loss.

The intercept indicates
that the ratio of Rb-87
to non-radiogenic Rb-86
was 0,699 at the time

aof solidification.

The horizontal line represents the
state of solution in the melt whore
the two isotopes of Sr would have
the same ratio in all parts of the material

since they are chemically identical.
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Predicted Sr Isotope Variations - Continental U.S.A.

Quaternary
L. Tertiary
E. Tertiary
Cretaceous
Jurassle
Triassic
Permian

Pennsylvanian
Mississippian

Devonian
Silurian
Ordovician
Cambrian

L. Proterozoic
M. Proterozoic
E. Proterozoic

Archean

0.7049
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0.7077
0.7080
0.7084
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0.7122
0.7172
0.7242
0.7320



Predicted Sr Isotope Variations - Continental U.S.A.
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Jon Davidson, Bruce Charlier, John M. Hora, and Rebecca Perlroth
Mineral isochrons and isotopic fingerprinting: Pitfalls and promises.

Geology January, 2005, v. 33, p. 29-32.
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A. M. Dayal and S. M. Hussain.
Sr—Nd isotopic composition of lamprophyre dykes from Queen MaudLand, East Antarctica
National Geophysical Research Institute, Hyderabad 500 007, India
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Comparison of strontium isotope ranges in geological material versus human enamel

Wyoming granodiorite: Naylor, R.S., Steiger, R.H., and Wasserburg, G.J., 1970, U-Th-Pb and Rb-Sr Systematics In 2700-

Million-Year-Old Plutons From The Southern Wind River Range, Wyoming. Geochimica et Cosmochimica Acta, v. 34, p.
1133-1158.

Enamel: Laboratory for Archaeological Chemistry/ UW-Madison Database
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Dane County, Wisconsin, JenEhr Farm:
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Figure 10.2. Tower’s (1945) map of long-distance shell exchange routes.
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Kernel density estimate™ of data from Copan, Honduras,
clearly revealing multiple modes .

"using an optimization algorithm from Shimazaki H. and Shinomoto S., Kemel Bandwidth
Optimization in Spike Rate Estimation. Journal of Computational Meurcacsence (2010) Vol. 29
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Jonathon E. Ericson
1942 -2009

Professor of Environmental Health Science and Policy
UC Irvine

J. E. Ericson, H. Shirahata, and C. C. Patterson 1975
Skeletal concentrations of lead in ancient Peruvians
New England Journal of Medicine 300:949-51.

J. E. Ericson 1985
Strontium isotope characterization in the study of prehistoric human ecology
Journal of Human Evolution 14: 503-514




Ericson (1985) stated explicitly that “There is no "magic
circle” (now called an “Isoscape™) of containment that can be
drawn around any group without a high degree of
uncertainty.” His primary proposal was to use human
strontium isotope data, empirically, to assess human dietary
catchment zones, including the consumption of marine

resources.







Harold W.

Krueger
1935-1997

Geochron Laboratories of Cambridge, Massachusetts

Sr Isotopes and Sr/Ca in Bone
Poster paper presented at Biomineralization
Conference, Airlie House, Warrenton, VA.
April 14, 1985




"the generations-old
community of
scientific minds."

Clair Cameron Patterson
1922 - 1995

Geological and Planetary Sciences at the California Institute of Technology
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