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Seminar plan

Why is the topic interesting?

What were the major assumptions?

What were the major findings?

What would the next steps be?
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Why is this paper interesting?

archeomagnetic studies provide 
constraints for global field models (e.g., 
CALSK and ARCH  types of models)

 once we have a good model, archeologists 
can use magnetic vectors to constrain 
ages on artifacts

North America (including Mexico) has 
very few good data - so Mexico is a high 
priority for archeomagnetic research in 
general
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Field models 101
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• Acts as shield for solar and 
cosmic radiation

• controls production of 
cosmogenic nuclides (14C, 
10Be....)

• may play a role in nucleating 
clouds...  

• navigation

• is a window into processes 
into the deep earth

Why study the magnetic field at all?
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How can we study it?

Numerical simulation

Direct observations (satellites, geomagnetic 
observatories,  and other human 
measurements)

Indirect records (archaeological and 
geological materials)
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A magnetic field (H) is the gradient of a magnetic potential:
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How the data are used:
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Elements of the magnetic field
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Not a perfect dipole
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Geomagnetic potential:

So, we need a whole list of numbers gml and hm
l

These lists allow us to predict the geomagnetic field 
vector at any point outside the core

(International Geomagnetic Reference Fields - IGRF)

These are best-fits from the observations for a given 
year.
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so data from archeomagnetic studies can get 
plugged directly into constraining IGRF-like 
models.  

Thursday, November 21, 13



°N70

°N50

°N30

°N10

°S10

°S30

°S50

°S70

160°W         120°W        80°W         40°W          0°             40°E         80°E          120°E        160°E

<200
<400
<600
<800
<1000

N

Figure from Mitra et al., 2013, (http://dx.doi.org/10.1016/j.epsl.2012.12.027 ) supplemental 
material

Why Mexico?:   Analysis of ArcheoInt database (Genevey et al., 2008 -  http://
earthref.org/ERDA/887/) shows that Mexico has very few datapoints.
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Which brings us to “This week in Pmag:”
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Major assumptions

Mayan incense burners can be dated to 
within +/- 50 years

Thellier-Thellier method (with corrections) 
yields an accurate paleointensity estimate
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Outline of the paper

Location, age and description of samples

sample characterization

Archeointensity experiment

Results/Conclusions
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Fanjat et al., (2013)
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Fanjat et al., (2013)
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Sample characterization

K-T curves

Hysteresis loops

X-ray powder diffraction

Moessbauer
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Hysteresis ratios: 

Questions:
1) what do these 

ratios
mean without seeing

the actual loops?  
2) do these help in 

anyway
in selecting ‘reliable’ 

data?

Fanjat et al., (2013) - Figure S1
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Fanjat et al. (2013) - Supplemental Figure S2

X-ray Powder Diffraction: says “The absence of primary 
clay minerals such as illite, smectite or calcite or few remains of muscovite and 

the presence of high-T new phases such as K-feldspar or anorthite are arguments 
in favor of a firing temperature minimum to 700oC.”

Thursday, November 21, 13



Fanjat et al. (2013) - 
Supplemental Figure S3

Moessbauer says:
firing temperatures >400-850C

Pasta-51

TC-65/92

TC-41/92

before after
firing

Pasta-51

TC-65/92

TC-41/92

(a lot of assumptions went
into this interpretation)
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Archeointensity 
experiment

Thellier-Thellier experiment (in-field/in-
field) - imported supplemental datafile into 
MagIC

Anisotropy correction - used a low 
temperature (290C) ATRM correction

Cooling rate correction: empirical slow 
versus fast cooling comparison
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“low firing temperature”

Fanjat et al. (2013) supplemental data, imported to MagIC format and rendered with 
thellier_gui.py of Shaar and Tauxe (2013)
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Fanjat et al. (2013) supplemental data, imported to MagIC format and rendered with 
thellier_gui.py of Shaar and Tauxe (2013)

medium firing temperatures
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Fanjat et al. (2013) supplemental data, imported to MagIC format and 
rendered with thellier_gui.py of Shaar and Tauxe (2013)

high firing temperature
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Major findings

Previously published data are highly 
scattered and lack experimental credibility.

New results are not compatible with any of 
the models.

Not much variability - ranges from 67-74 
ZAm2

Results could be used to refine chronology 
of the Motiepa phase
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Next steps

Need more data

what about a different way of doing firing 
temperature (Bernasconi et al., 2011)
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