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Abstract:  The Zagros Mountain Belt is the result of the closure of the Neo-Tethys 

Ocean during the convergence between the Arabian and the Eurasian plates. From NE 

to SW the belt is divided into five parallel structural domains (Figure 1): (1) the 

Urumieh-Dokhtar magmatic arc, (2) the Sanandaj–Sirjan metamorphic and magmatic 

zone, (3) the Imbricated Belt, (4) the Simply Folded Belt, and (5) the Mesopotamian-

Persian Gulf foreland basin. The Simply Folded Belt and the Mesopotamian foreland 

basin are the most external domains of the Zagros orogen. The Mountain Front trace 

defines two salient (Lurestan arc and Fars arc) and two re-entrants (Kirkuk Embayment 

and Dezful Embayment).  The beginning of compression in the Zagros Belt was loosely 

constrained until recent magnetostratigraphic works in the upper continental 

successions shed some light on the timing of deformation (Figure 1). 

Magnetostratigraphic dating of syntectonic sediments indicates that deformation 

reached the frontal part of the Lurestan arc around 7.5 Ma and was active until the 

Pliocene-Pleistocene boundary (Homke et al, 2004).  A similar study suggested older 

ages, around 11 Ma, for initiation of folding in the inner part of the Zagros belt 

(Emami, 2008). To the southeast, in more internal areas of the Simply Folded Belt near 

the NE side of the Fars arc, magnetostratigraphic dating indicates that folding occurred 

at 14–15 Ma (Khadivi et al. 2010). In order to extend and refine the timing of 

deformation in the frontal Fars area, a new magnetostratigraphic section was sampled 

in the Dowlatabad growth syncline. 208 sites were drilled along a ~ 2200 m 

stratigraphic section at an average sampling resolution of 10 m/site. The ages obtained 

were combined with ages provided by 5 samples for 87Sr/86Sr isotopes, 20 samples for 

calcareous nannoplankton and 5 large samples for low temperature 

thermochronology.  Integration of all these results provides an accurate timing for the 

evolution of folding, drainage distribution and geohistory of this region. 



Castle Meeting   New trends on Paleo, Rock and Environmental Magnetism Évora, 2014 

 

Figure 1. Map of deformed Iran between Eurasia and Arabia non deformed plates 

including the magnetostratigraphic sections in the Zagros fold belt. 

Keywords: Magnetostratigraphy, Zagros Fold Belt, syntectonic sediments, Miocene, 

Pliocene   

References :  

Homke, S., Vergés, J., Garcés, M., Emami, H., Karpuz, R., 2004: Magnetostratigraphy of 

Miocene–Pliocene Zagros foreland deposits in the front of the Push-e Kush Arc 

(Lurestan Province, Iran). Earth and Planetary Science Letters, 225, 397-410   

Emami, H., 2008: Foreland Propagation of Folding and Structure of the Mountain Front 

Flexure in the Pusht-E Kuh Arc (Zagros, Iran). PhD Thesis, University of Barcelona 

Khadivi, S., Mouthereau, F., Larrasoaña, J., Verges, J., Lacombe, O., Khademi, E., 

Beamud, E., Melinte, M., Suc, J.P, 2010: Magnetochronology of synorogenic Miocene 

foreland sediments in the Fars arc of the Zagros Folded Belt (SE Iran) Basin Research, 

22, 918-932 



Castle Meeting   New trends on Paleo, Rock and Environmental Magnetism Évora, 2014 

 

New rock magnetic results from Galería cave in the 

Atapuerca palaeoanthropological site (northern Spain). 

Influence of solar irradiation in the edaphic generation of 

superparamagnetic grains? 

Bógalo, M.F.1, Villalaín, J.J.1, Calvo-Rathert, M.1, Ortega, A.I.2, González, M.I.1, 
Heller, F.3, and Pérez-González, A.2 

1 Dpto. Física, Universidad de Burgos. Escuela Politécnica Superior, Avda. Cantabria s/n 09006, 
Burgos, Spain. 
2 Centro Nacional sobre la Investigación Humana. Paseo Sierra de Atapuerca, s/n 09002, 
Burgos, Spain. 
3 Institute of Geophysics, ETHZ, CH-8092, Switzerland. 

 

Corresponding author: mfbogalo@ubu.es 

 

Abstract: A rock magnetic study has been carried out on a sedimentary sequence in 

the Galería cave in the Sierra de Atapuerca karst system, which is located in the Duero 

Basin (northern Spain). This cave belongs to the world-famous archaeological site of 

Atapuerca which contains hominin remains of Pleistocene age.  

In the present study, four (G.I to G.IV) from the five infill colmatation phases which can 

be distinguished in Galería cave have been analysed. The oldest one (G.I), with ages 

ranging from Early to Middle Pleistocene, represents mainly cave-interior facies, 

whereas the G.II to G.IV infill phases (with ages between ~500 and ~200 ka) show a 

strong outside influence due to the proximity of a cave entrance located in the ceiling 

of the cave. 

The rock magnetic properties are mainly influenced by the highly variable 

concentration of ferrimagnetic phases (magnetite and/or maghemite) along the whole 

profile. Detritic and authigenic goethite and hematite have been identified throughout 

the sedimentary section, although their presence is more evident in unit G.I where a 

minimal concentration of ferrimagnetic minerals has been observed. The magnetic 

signal in the interior facies could be related to different types of sediment input. In the 

younger part of the sedimentary section ferrimagnetic minerals (magnetite and/or 

maghemite) dominate the magnetic signal.  

The high concentration of superparamagnetic (SP) ferrimagnetic grains in the entrance 

facies of units G.II and G.III could be related to direct solar radiation through the 
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entrance in the cave ceiling. A good correlation between the average yearly irradiation 

and the amount of ferrimagnetic SP grains is observed, which could be explained by 

the influence of solar irradiation in the cave pedogenic processes. A model for this 

correlation is proposed. 

 

 

Keywords: Environmental magnetism; rock and mineral magnetism; cave sediments; 
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Abstract:  

A paleomagnetic, rock-magnetic and paleointensity study has been carried out on a 
Miocene sequence of 39 lava flows recording a polarity transition in La Gomera 
(Canary Islands, Spain). In addition 40Ar/39Ar datings have been performed on two 
samples from two different flows of the sequence.  

Rock magnetic experiments were carried out to find out the carriers of remanent 
magnetization, to determine their grain size and to obtain information about their 
thermal stability. Thermomagnetic curves allowed distinguishing three different types 
of behaviour. Type H samples show reversible curves with a single ferromagnetic phase 
with a high Curie temperature corresponding to low-Ti titanomagnetite. Type L samples 
mainly show a single low Curie temperature phase in the heating curve, which 
corresponds to titanomagnetite with a rather high titanium content (x  0.6-0.7). In the 
cooling curve only magnetite can be recognized. Type-F samples are characterized by 
the presence of two ferromagnetic phases in the heating curve: A low and a high Curie 
temperature phase corresponding to low-Ti titanomagnetite. The cooling curve only 
shows this latter component. Analysis of hysteresis parameter ratios shows that all but 
one studied samples can be found in the PSD (pseudo-single-domain) area. This 
behavior might also be explained by a mixture of single-domain (SD) and multi-domain 
(MD) particles and if the data are compared with theoretical Day plot curves calculated 
for magnetite (Dunlop, 2002), the relative amount of MD particles in the mixture varies 
between approximately 20 and 80%.  

Paleomagnetic results allowed determining a ChRM direction in all studied lava flows, 
and normal as well as apparently transitional directions were observed. The 25 
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lowermost flows of the sequence display normal polarity directions and above, a 
sequence of 14 flows recording a polarity transition can be observed. The twentyfive 
normal-polarity flows of the lower part of the sequence yield a mean direction 
D=359.6°, I = 42.4° (N = 25; alfa95 = 5.1°; k = 33) which agrees well with the expected 
one. Virtual geomagnetic poles (VGP) during the transition show a complex behaviour 
and an analyisis of the VGP path during the transition has been carried out.  

Paleointensity determinations were carried out using a Thellier type double heating 
method as modified by Coe(1967). 27 of the 48 analysed samples measured present 
successful results. Mean paleointensity values of each flow range from 5.57±2.39 to 
41.10±4.43 µT, and the corresponding VDMs mean values of each flow (calculated 
with the mean inclination of the flow), range from 1.11±0.48 to 8.63±0.96 x 1022 Am2. 
Unsuccessful determinations were mosly related to a clearly concave up shape of Arai 
plots associated with multidomain (MD) behavior. No paleointensity results could be 
obtained directly from the transitional record, but flows near to the onset of the 
transitional direction show clearly lower than expected paleointensity values.  

According to obtained ages and polarity directions, the observed results can be 
associated to the C4 Ar2n to C4Ar3r transition.  
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Abstract: The High Atlas is an ENE-WSW intracontinental chain generated during the 

Cenozoic as the result of the inversion of Mesozoic basins (Mattauer et al, 1977). The 

extensional stage is characterized by two rifting episodes during the Triassic and Lias-

Dogger, both with an important associated igneous activity. Middle Jurassic alkali 

magmatism igneous rocks are characterized (Frizon de Lamotte et al, 2008 and 

references therein) by subvolcanic intrusive complexes and basaltic lava flows, being 

the product of significant crustal thinning linked to the second episode of rifting. These 

igneous complexes were emplaced along main fault zones, at pressures around 1.5 

Kbar, between 145-160 Ma ago according to K-Ar and Ar-Ar ages (Hailwood and 

Mitchel, 1971; Armando, 1999). At present, gabbros crop out in the core of NE-SW 

anticlines, either as compact bodies or embedded  in a mixture of Upper Triassic 

(claystones and evaporites) and igneous rocks.  

The emplacement and deformational history of these gabbroic bodies are still a 

controversial matter (see discussion and references in Frizon de Lamotte, 2008). 

According to some authors, the intrusion of the gabbros is related to Jurassic 

transpression and cleavage development and they were exhumed during the Late 

Jurassic-Early Cretaceous. However, thermochronological data suggest that the 

exhumation of the gabbros is a relatively recent process and at least at 90-80 Ma they 

were still placed at depth. Furthermore, according to Saura et al. (2014), these bodies 

would have been placed at the core of early diapiric (generated during Early-Middle 

Jurassic) structures. Moreover, different deformation mechanisms, as diapirism or N-S 

shortening during the Cenozoic have been proposed to explain uplift and exhumation. 

The amount and timing of deformation and exhumation and the possible re-

arrangement of gabbroic bodies in the core of diapirs is so far unknown. In this work 

we try to clarify some aspects of these controversies based on the application of 

paleomagnetism to these gabbroic bodies from the Central High Atlas. To achieve this 
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task, 38 paleomagnetic sites (8 individually oriented cores per site), from 5 different 

gabbroic bodies (Tassent, Tasraft, Tirrhist, Anergui and Anfgou outcrops) have been 

sampled. Systematic thermal and/or AF demagnetization of the NRM have been 

applied to samples from all cores. Most samples show a stable characteristic 

component with unblocking temperatures ranging between 520 and 580ºC and 

coercivity spectra between 15 and 50 mT. In some cases a very low coercivity phase 

with unblocking temperatures under 500ºC has been observed. Rock magnetic 

experiments, as IRM acquisition, hysteresis loops, thermomagnetic curves and thermal 

demagnetization of the IRM, as well as petrographic analysis, have been performed. 

The dominant magnetic phase is magnetite in PSD magnetic state in most outcrops 

with occasional contribution of Ti-Fe oxides, chromites and/or Fe sulfurs. The 

characteristic component shows good clustering at the site, metric-scale, but the site-

means directions exhibit noticeable dispersion at the gabbroic body outcrop-scale. This 

directional dispersion observed in the remanent magnetizations of the studied 

gabbroic bodies has been interpreted from the structural point of view. 

Keywords: Gabbro, Jurassic, High Atlas, paleomagnetism, rock magnetism. 
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Abstract:  

A paleomagnetic, rock-magnetic and paleointensity study has been carried out on 16 

Miocene, Pliocene and historical basaltic lava flows from Lanzarote (Canary Islands, 

Spain).  

Rock-magnetic experiments were carried out to find out the carriers of remanent 

magnetisation and to determine their thermal stability and grain size. They consisted 

of measurement of thermomagnetic curves  strong-field magnetisation versus 

temperature (JS-T) curves , hysteresis parameters and isothermal remanent 

magnetisation (IRM) acquisition curves. Mostly reversible but also non-reversible 

curves were recorded in thermomagnetic experiments, and low-Ti titanomagnetite 

was observed to be the main carrier of remanence in most studied flows.  

Paleomagnetic analysis generally showed the presence of a single component, 

although in two sites two more or less superimposed components were observed and 

in another one no consistent results could be obtained. A characteristic component 

could be determined in 15 flows and all displayed normal-polarity. 

83 samples belonging to 13 flows were chosen for paleointensity experiments. All 83 

samples were cut into smaller specimens so that in each case a specimen was available 

to be used for a Thellier-type paleointensity determination, another one for a 

multispecimen paleointensity experiment and another one for rock-magnetic 

experiments. This allowed the measurement of thermomagnetic curves on all samples 

subjected to paleointensity experiments. 

Thellier-type paleointensity determinations were performed with the method 

proposed by Coe (1967). The experiment was carried out in 12 temperature steps 

between room temperature and 581°C On small (0.9 cm diameter and 1 to 2.5 cm 

length) specimens sub-sampled from oriented standard samples. After heating 
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samples were left cooling down naturally during several hours. After the 3rd heating 

step at 215°C, pTRM-checks were performed after each heating step.  

Multispecimen paleointensity determinations were carried out using the method 

proposed by Dekkers & Böhnel (2006). Standard paleomagnetic samples from each 

lava flow were cut into 8 specimens using a diamond-disk saw. These specimens were 

pressed into salt pellets in order to obtain standard-dimensions cylindrical 

paleomagnetic specimens. Eight seven-sub specimen series were formed.  

A set of eight experiments were performed using laboratory fields from 10 to 80 µT, 

with increments of 10 µT. Samples were oriented in such a way that the NRM 

directions of each sub specimen lies parallel to the axis of the heating chamber by 

using a home-made special sample-holder and heated at a temperature of 450°C. The 

relative differences between pTRMs (gained in lab) and NRMs of specimens were 

calculated and the corresponding results for the different lava flows plotted; a least 

square fit was carried out for the data and intersections with the horizontal axis (zero 

difference) were calculated for the paleointensity determinations. Results obtained 

with both methods are compared. 

 

Keywords: Paleointensity, Thellier type methods, multispecimen method, rock 

magnetism   
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Abstract:  

A paleomagnetic and rock-magnetic study was carried out on 47 basaltic lava flows 

belonging to three Pleistocene and Pliocene sequences (Korxi-1, Korxi-2 and Apnia) 

from the eastern Djhavakheti Highland in southern Georgia (Caucasus) in order to 

study the variation of direction and intensity of the geomagnetic field. 

Rock-magnetic experiments were performed to determine the carriers of remanent 

magnetisation, their thermal stability and grain si 

ze, and as a pre-selection criterion to choose suitable sites and temperature intervals 

for future paleointensity determinations. These experiments included the 

measurement of thermomagnetic curves, hysteresis parameters and isothermal 

remanent magnetisation (IRM) acquisition curves. All experiments were performed at 

the paleomagnetic laboratory of the University of Burgos with a Variable Field 

Translation Balance (VFTB). In addition, the anisotropy of magnetic susceptibility (AMS) 

was measured with a kappa bridge KLY-4, and a very low degree of anisotropy was 

observed. 
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Paleomagnetic measurements were carried out at the paleomagnetic laboratory of the 

University of Burgos with a 2G cryogenic magnetometer and included both thermal 

and alternating field (AF) demagnetization. A characteristic remanent magnetisation 

(ChRM) could be determined in all studied flows. Paleomagnetic results reveal in most 

cases the presence of a single paleomagnetic component carrying either a reverse or a 

transitional polarity direction in the Korxi-1 section. A single component was also 

observed in the flows belonging to Korxi-2 sequence, which displayed normal polarity 

in all cases and in the Apnia section, characterised by transitional and reversed 

polarities.  

With the purpose of analysing the behaviour of secular variation in each of the three 

studied sections, the scatter of paleosecular variation (PSV) of the virtual geomagnetic 

poles VGPs in each of the three studied sections was calculated. In order to perform 

this calculation, a cut-off angle of 45° was used to discriminate between secular 

variation and intermediate polarity directions.   

 

Keywords: Paleomagnetism, Rock-magnetism, Paleosecular variation, Plio-Pleistocene 

lavas flows, Caucasus   
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Abstract: Marine sediments are one of the most important archives of environmental 

processes. They have the potential to provide the longest continuous records of 

environmental changes, with a high degree of temporal continuity and limited 

stratigraphic disturbances, especially away from continental margins. The analysis of 

magnetic properties in marine sediments has been successfully applied to reconstruct 

many processes in sediments, such as climatic changes, chemical changes during 

burial, or the extent of anthropogenic impacts in these settings. To correctly interpret 

the environmental significance of sedimentary magnetic properties it is essential to 

understand the controls in the magnetic properties being investigated. In this 

contribution, we provide some examples of the main factors controlling changes in 

magnetic properties of surficial and down-core sediments in marine sediments of the 

NW Iberian Margin. We begin by presenting the main forcing mechanisms explaining 

the observed variability in magnetic properties in shallow water settings, with case 

studies from the Rias Baixas of Galicia (NW Spain) and in deeper oceanic settings: 

continental shelf, slope and abyssal plain further offshore. 

In the Rias Baixas of Galicia, the concentration-dependent magnetic properties of 

surficial sediments show a marked increase towards de deeper external parts of these 

embayments, and towards the central axis of these drowned valleys. This pattern is 

partly explained by dilution with coarse diamagnetic material, mostly biogenic 

carbonates that become concentrated in the high-energy margins of the rias. If only 

the fine fraction is considered the same pattern is exacerbated. The main controlling 

factors explaining this variability were identified in the Ria de Pontevedra by Rey et al., 

(2005) as the result of periodic resuspension of sediments by waves. Surficial magnetic 

properties also seem to be linked to the concentration of organic matter in the 

sediments, as highlighted by Andrade (2012) in the Ria de Muros. The concentration of 

magnetic minerals in surface sediments is controlled by the concentration of organic 

matter and follows an exponential decrease. This model estimates that a 0.35% TOC 

increase leads to a 50% reduction in magnetic susceptibility. Our results confirm the 

same relationship in surficial sediments of the Rias of Vigo and Pontevedra. 
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Down-core magnetic properties in the Rias also show a gradient towards the open 

ocean, as highlighted by Rey et al., (2005) and Mohamed et al., (2011). This gradient is 

controlled by the intensity and extent of early diagenetic reduction of magnetic 

minerals, which becomes progressively more intense towards the inner rias, leading to 

the complete dissolution of magnetic (oxyhydr)oxides faster and closer to the 

sediment surface in the internal, organic-rich, ria sediments. Departures from the 

natural pattern of down-core variability in magnetic properties have allowed to detect 

areas altered by anthropogenic activities, potentially leading to chemical changes that 

may release and may increase the bioavailability of heavy metals. 

In the continental shelf, detrital processes related to the adjacent continental margin 

controlled the magnetic properties of the sediments during the last 2,000 years, 

allowing the reconstruction of the climatic history in this period. However, organic 

matter is still high due to coastal upwelling, leading to complete dissolution of 

magnetic (oxyhydr)oxides and their paleoclimatic information prior to this period. 

Further offshore, in the continental slope and abyssal plain, the concentration of 

magnetic properties increases significantly repeatedly down-core. Concentration-

independents magnetic properties, FORC results and isotopic fingerprinting confirm 

that the successive arrival of IRDs is the main factor controlling changes in 

concentration of magnetic minerals. Easy identification of these phenomena, linked to 

abrupt changes in the climate system, with the use of magnetic properties underlines 

its utility as a sensitive, fast and economic screening tool to detect sites with a high 

potential as a paleoclimatic archive which may subsequently be studied using other 

high precission, but more time consuming techniques. 

Keywords: Galician Rias, Marine Sediments, Environmagnetics, Diagenesis, IRDs   
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Abstract: In this work we present the results of paleomagnetic and AMS studies of an 

inverted basin (Taguelft) from the northern boundary of the Moroccan Central High 

Atlasic belt. This chain is an intra-plate inverted strike slip basin (Mattauer et al., 1977). 

The studied series comprise mostly Jurassic marly limestones and red beds. 41 sites 

were sampled with more than 10 standard samples per site. The AMS analysis of these 

rocks reveal three main directions of magnetic lineation. The Jurassic marly limestones 

display two perpendicular directions, NW-SE and NE-SW, consistent with the extension 

direction of the Jurassic Central High Atlasic basin evidenced by structural studies 

(Laville 1985). At the top of the Bajocian multicolored marls, the red claystones display 

a change in the magnetic lineation direction, which becomes E-W up to the Upper 

Jurassic red sandstones and mudstones. This E-W direction is consistent with N-S 

shortening indicating the first stage of basin inversion debated in the Central High 

Atlas (Moussaid et al., 2013).  

Thermal demagnetization reveals a stable and systematic component with unblocking 

temperatures ranging between 300 and 600°C in the red beds specimens and 250 to 

450°C in the marly limestones. This characteristic component displays normal 

polarities in all studied sites, suggesting a remagnetization. Rock magnetism 

experiments and AF demagnetization reveals the dominance of hematite as carrier of 

the magnetization in the red beds. The marly limestones display a mixture of low and 

high coercivity minerals, with dominance of magnetite. Fold tests at the basin scale 

using all paleomagnetic site means and also individual specimens directions on metric 

scale folds were performed. The results indicate in both cases a syn-folding 

remagnetization. The paleomagnetic direction at the remagnetization acquisition time 

have been calculated by the small circle intersection method (Waldhör and Appel, 

2006). In order to define the age of this remagnetization event, the calculated mean 

direction ( D= 338.5, I= 37.4, K=34.2, α95= 4.1) was compared with the expected 
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declinations and inclinations for the African plate using the Global Apparent Polar 

Wander Path (GAPWP) in African coordinates (Torsvik et al.,2012). This comparison 

indicates that the remagnetization event occurred around 100 Ma. The method 

proposed by Villalaín et al. (2003) has been used in order to determine the tilting of 

beds at the remagnetization acquisition time. The results support the occurrence of a 

folding event in the Atlasic belt prior to the Cenozoic inversion, related to the presence 

of progressive unconformities in the Jurassic series near the anticline ridges. 

Keywords: AMS, Paleomagnetism, Remagnetizations, inverted basin, Moroccan High 

Atlas. 
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Abstract: The Pico del Aguila is a transverse décollement fold located along the 

Pyrenean thrust front. An age-model derived from combined magnetostratigraphy 

and rock magnetic cyclostratigraphy in deltaic sediments shows folding to have 

occurred from 41.6 to 36.0 Ma. Both anisotropy of magnetic susceptibility (AMS at 

77˚ K and 295˚ K) and of anhysteretic remanent magnetization (AARM) show that the 

principal susceptibility is dominated by paramagnetic clay minerals. In general, the 

maximum and intermediate principal susceptibilities (k1 and k2) lie in bedding and 

the minimum principal susceptibility (k3) is oriented nearly normal to bedding. Layer-

parallel shortening (LPS) produced a N-S magnetic intersection lineation in bedding 

on anticline limbs and in the adjacent Belsue and Arguis synclines by deforming the 

depositional-compaction fabric. The degree of anisotropy is higher in hinges than on 

limbs. At the anticline hinge, more oblate magnetic ellipsoids with an E-W lineation 

and bedding parallel magnetic foliation demonstrate the overprinting of the LPS 

magnetic fabric during the emplacement of the underlying thrust sheet. AMS 

patterns record fold kinematics characterized by constant limb length rotation about 

pinned hinges and are compatible with kinematics recorded by growth strata 

geometries. Thi sstudy enphasizes that AMS is a very sensitive measure of 

depositional, compaction, and tectonic fabrics in marine clastic rocks even in the 

diagenetic realm at less than 100˚C and a few km depth of burial. 

 

Keywords: Magnetic Anisotropy, marls, sandstones, deformation, growth strata, 

Pyrenees   
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Abstract:  

Past variations of the geomagnetic field at decadal to centennial scales are recorded 

with exceptional quality in lava flows, but these are discontinuous and therefore high 

temporal resolution analyses of paleosecular variation of the geomagnetic field (PSV) 

are difficult. For such purposes, marine sediments hold a better potential since they 

are often regarded as continuous sedimentary archives of a range of environmental 

processes, in particular PSV.  While this assumption is generally valid for the deep 

oceans, it may not be necessarily true for marginal settings and the vicinity of 

seamounts, where discontinuous sedimentary flows (e.g. turbidites) occur with a 

relatively high frequency.  

In this contribution, we present palaeomagnetic and magnetic properties results from 

two gravity cores (TG8 and TG10) obtained from the western flanks of the Galicia Bank, 

a structural high in the NW Iberian Margin. These cores offer a consistently continuous 

sedimentation record (Rey et al., 2008), since the Late Pleistocene (last 31 kyr.). The 

lower parts of the cores (mostly comprising MIS 2 ≈ 31,000 yr. BP and ≈ 13,500 yr. BP) 

are dominated by down-slope turbiditic depositional events interbedded in otherwise 

hemipelagic background sedimentation, and achieving sedimentation rates of 9.1 

cm/kyr. In contrast, Holocene sedimentation was dominated by a mixture of pelagic, 

hemipelagic and along-slope depositional processes and presented considerable lower 

sedimentation rates (3 cm/kyr). 

Contrary to what would be expected in such an episodic fast sediment rate-changing 

environment, PCA of AF demagnetization data showed a PSV pattern consistent with 

the behavior of the geomagnetic field in this region and that was correlated with 

nearby records from the Portuguese Margin (Thouveny et al., 2004). However, age 

models derived from the PSV curves were inconsistent with 14C ages, showing a 
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delayed and gradual post depositional remanence lock-in allowing for a continuous 

sedimentation-averaged record of the local geomagnetic field. 

 

In contrast with this, the combined analysis of magnetic mineralogical data (MS, ARM, 

hysteresis properties, and low temperature remanence and susceptibility) made 

possible to refine the 14C based age model by the identification of IRDs associated to 

Heinrich Stadial HS1- HS4 and abrupt inter-stadial events.  

The study demonstrates the geochronological value of environmental magnetism. In 

this case the environmagnetic identification of reference time lines in contemporary 

horizons from distant stratigraphic sequences constitute de basis for an age 

equivalence approach to dating. 

Keywords: environmental magnetism, geochronology, magnetostratigraphy 
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Abstract: The paleomagnetic studies developed in the intraplate inverted sedimentary 

basins in Iberia and North Africa have shown pervasive remagnetizations dated about 

the beginning of the Late Cretaceous (Cameros Basin, Cabuérniga, Polientes in the 

Basque-Cantabrian Basin, Organyà Basin, as well as the High Atlasic Messozoic basins). 

The Cretaceous remagnetization affects different rock types, mostly continental red 

beds or lacustrine and marine limestones. The analysis of these overprint directions 

allows separating the pre- and post- remagnetization deformation: i.e. syn-extensional 

tilting vs. compressional folds related to the Cenozoic inversion of the basins. 

The Maestrat Basin is one of the most important depocenter of the second stage of 

the Mesozoic rifting in the Iberian Chain. It shows syn-rift marine and continental 

deposits of Cretaceous age. Other basins studied until now (Cameros, Basque-

Cantabrian, High Atlas, etc.) show higher thickness and more gradual thickness 

changes towards the basin margins. Conversely, the Maestrat Domain is defined by 

several sub-basins with marine and terrestrial sediments separated by sedimentary 

highs with thinner sequences. The aim of this work is to characterize the record of the 

Cretaceous remagnetization event in areas with different rock types and sedimentary 

thickness. 

36 paleomagnetic sites have been sampled from the Galve and Salzedella sub-basins in 

Upper Jurassic  to Aptian red-beds and marine limestones.  

In the Galve sub-basin whose depocenter shows maximum thickness of 600 m, the 

limestones show very low NRM intensity and do not register the remagnetization. 

However, the wealdian, red bed sequences do carry the Cretaceous remagnetization 

with hematite as magnetic carrier. In the Salzedella sub-basin that shows thickness of 

more than 2500 m of basinal deposits, the limestones register the Cretaceous 
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overprint. Connection between magnetic properties and paleotemperature data based 

on fluid inclusion analysis has been established. The analysis of the remagnetization 

directions has allowed determining the relative ages of diverse structures of the area. 

Keywords: Paleomagnetism, remagnetization, Iberian Chain, sedimentary basin, rock 

magnetism. 
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