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ABSTRACT

Archaeointensity determinations using the Thellier method have been carried out on some selected bricks, 
tiles and pottery fragments in historical buildings of Buenos Aires. Four out of the five studied samples (25 out 
of 33 specimens) provided successful archaeointensity determinations. The fragment-mean archaeointensity 
values obtained in this study range from 26.5 ± 6.3 to 43.2 ± 4.1 mT, with a mean VADM (virtual axial 
dipole movement) of (7.3 ± 1.6) x 1022 Am2. The synthetic archaeointensity variation record retrieved from 
Argentina consists of 38 mean archaeointensities distributed between 350 AD and 1890 AD. In order to 
ensure the reliability of ages provided by historical notes, we estimated the Probability Density Function 
(PDF) for each sample by using the global model CALS3k (calculated for the geographical position of the 
sampling site). More precise age estimations will require the use of the full geomagnetic vector.
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Introduction

Archaeomagnetism is an example of the interdisciplinary nature of most archaeometric research: it requires 
expertise from both Earth sciences and archaeology, with results benefiting both disciplines (Aitken, 1964; 
Eighmy and Sternberg, 1990). The geophysicist can gain information about the magnetization of materials 
and the behavior of the geomagnetic field, while the archaeologist can learn about the relative and absolute 
dating of baked artifacts. The suitability of archaeological artifacts to faithfully record the directional and 
intensity variations of the ancient geomagnetic field was revealed in late 1950’s (Thellier and Thellier, 
1959). Until now, numerous archaeomagnetic investigations have been carried out worldwide. In spite 
of the impressive cultural heritage and abundant archaeological sites found in South America, absolute 
geomagnetic intensity data are still scarce and of variable quality. 
In the present study we report new archaeointensity data from some well studied historical houses in the 
city of Buenos Aires (Convento de Santa Catalina de Sena, Casa de la Calle San Juan 338 and Casa 
Ezcurra). Samples analyzed in this study come from different parts of these houses and consist of bricks, 
tiles, fireplaces and pottery. 

Magnetic experiments and first results

The five fragments under study were further broken into at least 7 pieces and pressed into salt pellets to 
facilitate their treatment as standard paleomagnetic samples. The Thellier-Coe type experiments (Thellier and 
Thellier, 1959; Coe, 1967) were carried out using an ASC Scientific TD48-SC furnace; all heating/cooling 
runs were performed in air. Ten temperature steps were distributed from 200° C to 575º C with reproducibility 
between two heating runs to the same nominal temperature better than 2º C. The laboratory field strength 
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was set to (30.00 ± 0.005) µT. Partial thermoremanent magnetization reinvestigations (pTRM checks) at 
each third temperature step as well as pTRM tail checks (Riisager and Riisager, 2001) determinations at 2 
intermediate temperatures (350º C and 450º C) were also added to the laboratory procedure. TRM anisotropy 
corrections can be implemented in different ways (e.g. McCabe et al., 1985; Selkin et al., 2000; Chauvin et 
al., 2000). It essentially requires the creation of a TRM along six perpendicular directions (+X, +Y, +Z, −X, 
−Y, −Z) by cooling samples from 575° C to room temperature in a known magnetic field. This involves six 
additional heatings, which may significantly alter the magnetic mineralogy of the samples. To circumvent 
this time-consuming procedure, individual specimens (belonging to the same fragment) were embedded 
into the salt pellet in the six positions. In this way, possible bias due to TRM anisotropy effects would be 
canceled, as attested by the results of our various previous experiments (Morales et al., 2007). 
In order to be considered as reliable estimations of the ancient field, archaeointensity determinations obtained 
in this study have to fulfill the following criteria:

1)	 Directions of natural remanent magnetization (NRM) end-points at each step obtained from 
archaeointensity experiments have to fall along a reasonably straight line, trending toward to the 
origin in the interval chosen for archaeointensity determination.

2)	 No significant deviation of NRM directions towards the applied field direction should be observed, 
as revealed in Zijderveld plots (Zijderveld, 1967), a plot of vector magnetization during the course 
of AF or thermal cleaning, projected on two orthogonal planes.

3)	 A number of aligned points N ≥ 5 on the Arai plot; specimens suspected to carry viscous remanent 
magnetization acquired in situ are rejected.

4)	 NRM fraction factor (f, Coe et al., 1978) ≥ 0.3. This means that 30 per cent of the initial NRM was 
used for archaeointensity determination.

5)	 A quality factor q (Coe et al., 1978) ≥ 4 (generally above 5). Being                   ; g, the gap factor 
(Coe et al., 1978) and b the relative standard deviation of the slope.

6)	 Archaeointensity results obtained from NRM - pTRM diagrams must not show an evident concave 
up shape, since in such cases remanence is probably associated with the presence of multi-domain 
(MD) grains (Levi, 1977; Kosterov et al. 1998).

7)	 Positive pTRM checks, i.e., the deviation of ‘pTRM’ checks less than 15%.

Evaluation of pTRM-tail checks performed at two different temperatures were in all cases lower than 15%, 
except for one fragment for which the remaining tail reaches up to 40% at 400º C. It should be noted that 
MD grains may show pTRM-tails as large as 50% (Dunlop and Özdemir, 2000). At 500º C, however, the 
pTRM tail is significantly reduced to < 20% - a value commonly adopted as a cut off value in different 
studies (e.g., Riisager and Riisager, 2001). 
Twenty five specimens (out of 33 analyzed) fulfill the above described basic criteria and definitively 
correspond to high technical standards. The site-mean archaeointensity values obtained in this study range 
from 26.5 ± 6.3 to 43.2 ± 4.1 mT. These first archaeointensity values obtained for a historical period in 
Argentina were combined to recently obtained results from Paraná and Catamarca (Goguitchaichvili et al., 
2011 and 2012). Most of the currently available, reliable archaeointensity data from South America agree 
within some uncertainties with ARCH3K model prediction between 350 AD and 1890 AD. In order to 
check the reliability of the ages provided by historical notes, we estimated the Probability Density Function 
(PDF) for each sample (fig. 1) by using the global model CALS3k (calculated for the geographical position 
of the sampling site) of Korte et al. (2009). This was made by using the Matlab tool of Pavón-Carrasco 
et al. (2011). The ages supplied by this model are in excellent agreement with those reported by urban 
archaeologists.
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Figure 1. Mean VADM values obtained in this study together with the available data for Argentina 
(Goguitchaichvili et at. 2011). Also shown is the model curve CALS3k (Donadini et al. 2009) for the 
period of interest.
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